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Foreword

Environmental problems have reached a crisis proportion in some Indiana communities. Water
pollution, air pollution, noise, visual blight, solid waste, destruction of wildlife habitats and the loss
of valuable farm land to shopping centers and lousing projects are just a few of the issues and
problems facing the citizens of this state and nation.

The task of halting the destruction and depletion of our resources and the preservation of human
and animal health will be accomplished by many students, parents and adults getting involved in
community, state and national environmental projects. This Whole Earth Design contains investiga-
tions which suggest ways students and educators can become directly involved in activities to study
and improve natural and human systems. It is an action-oriented design’ which asks participants to
stop, look, think, analyze and pursue process activities to improve their local environs.

The Indiana Departinent of Public Instruction, the U.S. Forest Service and the Indiana State Board
of Health encourage all interested teachers and students to participate in this unique and relevant
process approach to cnvironmental education,

|

Harold 11 Negley, Ed.D. William T. Puynter, M.D.
State Superintendent of Public Instruction State Health Commissioner

.

[

I'his publication is printed on recveled paper.
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Preface

The purpose of this interdisciplinary instructional design is three-fold. AU its basic level it serves as
an activity-based program guide for developing in students and instructors, grades 4-12, the ability
to observe, assimitate and interpret the world around them.

On another level it provides the “hands-on” cexpericnees that open the bounds of the usual
four-walled classroom and allows the student and instructor to develop a learning motif that is
limited only by their imaginations.

Finally, at its most creative level, the design is structured to acquaint student and instructor with
the principles of values and decision-making.

Through a multi-disciplined approach, the design attempts to engage student and instructor in the
complex problems of priorities and personal world. Confidence and curiosity should be magnified.
through this cxercise, exciting student and instructor to step beyond the limits of their present
knowledge.

e

J
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Introduction

The environmental investigation lesson plans in this packet are designed to help teachers take an
in-depth look at different components of the environment. The plans were developed with the
assistance of specialists in educational processes and cducators, students and resource-agency people
for whom they are designed. They have been field-tested in environmental education workshops
throughout the country.

The lesson plans provide a structure for learning in which one activity builds on others and leads to
some generalizations about the environment. These gencralizations, in turn, can provide a basis for a
better understanding of environmental problems and their possible solutions. Even though the
investigations are structured, they allow the student frcedom to observe, collect, record and
interpret data at his own pace and level of understanding. The lessons also arc designed to elicit a
maximum of student response and involvement through the use of discussions and questioning
techniques. In many instances, charts, tables and other aids are included to help the student
interprét the data e has collected.

The techniques used in these investigations — such as’collecting obscervable data, making inferences,
sctting up investigations to check inferences, communicating feelings and awareness —can also be
uscd in investigating othier problems and other components of the environment. However, the
activities used are not all repeatable, and the teacher will need to develop activities appropriate to
new situations.

Lesson Plan Components

-~

N

Each invn.s'tigation contains suggestions for “sctting the stage,” a serics of tasks to be done
individually or in small groups, task card samplcs to be used with these activities, summary activities
and questions., supplementary charts and tables where appropriate and, in sonie mst'mcn.s addntlonal
information about the type of teaching activity to be used.

e

Processes

The cducational processes of (1) collecting data from primary sourccs, rather than lrom books or
lectures, and (2) of group problem-solving have proved to be particularly useful in environmental
cducation. Evaluations from workshops indicate that these processes facilitate an understanding of
cnvironmental interactions and interdependence, as well as a development of concepts by the
learners about the environment. These two busic processes or approaches are used throughout the
investigations. ‘

Self-Directed Task Cards

Task cards. which have been developed for most of the activitics, appear in the appropriate place in
cach lesson. Some of them represent activities which can be used separately from the rest of the
lesson. In all cases it is récommended that the task cards be separated from the rest of the lesson
plan and be given to students as they are needed.

Discussion Questions
Discussion questions are used to introduce and to summarize cach activity or task. Such questions
imme diately involve the student in a way that. lectures or instructions from the teacher do not.

~3
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Discussion questions are open-ended in that more than a “yes™ or *no” response is required. The
learner has the opportunity to contribute the data he has collected as well as his thoughts about
thut informaution. ‘

The summarization of tasks and Tessons, which also uses questions and discussion, is one of the most
important parts of cach investigation. The questions used iare designed to:

L. Provide opportunities to discuss the implications of what has been learned about the
environment for management of the environment.

2. Assist the participant in developing his own conecepts and generalizations about what he
has done and the ways in which he has learned.

Behavioral Qutcomes .

Since educators now prefer to evaluate learning experiences in terms of the subsequent observable
behavior of students, some minimal expectations concerning the acquisition of knowl:zdge and skills
have been des *ribed. Possible behavioral outcomes in the arcas of environmental feelings, awareness,
values and action are also listed.

Conducting the Investjgations

The following guidelines may help in conducting the environmental investigations in this packet.
They are not flawless, of course, and may require some adaptation in different situations. They take
into consideration some of the stumbling blocks that can interferc with the student’s fullest

involvement in learning activities.

L. Minimize as fully as possible the amount of lecturing, showing or telling.

2. Briefly go over the objectives of the investigation with the students so they will know
what to expect.

3. Do a personal preview of the investigation in the place where it is to be conducted.

4. Plan and pace the session so that cach task can be donc thoroughly and well. ;

5. If there are time restrictions that prevent doing an entire investigation, decide in advance

which tasks are to be omitted. Don’t get trapped into rushing so much that you provide
all the data verbally ‘instead of allowing students to collect it.

6. Use the lesson plans as a guide, particularly for the questioning and discussion periods,
but don't hesitate to revise as nccessary once the plan has become familiar.

7. Start the summarization of the investigation at least a half hour before the time period
ends, Since these summaries focus on applying what is lcarned in the investigations to
land management and environmental problems, they are extremely important and should
be given ample time. '

%, Usc the summarizations as evaluation tools. The discussion that concludes cach. session
will reveal what concepts and understandings have been acquired by students and what
additional information they may nced.

9. Include a discussion of ways the investigation can be used in classrooms or on
schoolgrounds,  giving special consideration to ways cnvironmental studies can be
integrated with other subject arcas of the school curricuium.

10. Do a sclf-evaluation of the session while it is still fresh in mind so that improvement can

be made tor later sessions. '
-Moving people from place to place and Laving cnough cquipment may not be the most important
factors in an instructional activity: however. too little attention to these can detract from the

stceess of the instruction. so consider the following:

Lo Make sure that you have enough equipment and that it is in working order.
¢

’



2. Plan for checking out and returning the cquipment. 1t is usually best to assign a student
to this job,

3. Discuss possible hazards, regulations and sanifary provisions with the students before

leaving for the study area.

Conclusion

The ideas and activities in these teaching materials will not come to life until you have tried them,
modificd them and improved them to fit your own necds and the needs of the location. Every
teacher has an individual style, and the lesson plans should be used to fit that personal style.

Additional lesson plans for investigating other clements of the environment are being developed and
will be added to the packet from time to time. If you wish to reccive these as they become
available, send your name to: Indiana State Board of Health, Division of Health Education, 1330 W.
Michigan Street, Indianuapolis. Indiana 46202,

ERIC 9
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Investigations for
“Land Use Planning

Sct the stage for this investigation by reviewing quickly what will take place in the allotted time.
For example: “In the next four hours we will develop some skills and apply them to collecting and
interpreting data about the soil environment and then apply that data to making some decisions
about what might be the best uses of this land.” You might want to read the behavioral objectives
which appear at the end of this lesson plan and refer back to them as an evaluation of the session.

Adapting Lesson Plan to Your School and Community

Name of Lesson:  Investigations for Land Use Planning.

Process Skills:  Observing, testing, collecting, interpreting, inferring, investigating, communicating,
predicting, recording. describing (feelings, values. understandings) constructing, analyzing.

Suguested Grade Levels:  4-12. Bach educator will need to adapt this material to individual and
group needs. :

Suggested Disciplines:  Social Studies, Science, Mathematics. Health, Language Arts, Creative Arts.
This interdisciplinary activity involves students by utilizing process skills and many disciplines
to experience, understand or ifiprove local environs.

Envirommental  Stuey  Sites:  This lesson plan can be used in a rural, suburban or urban
environment such as school grounds, city and state parks, farms, yards, industrial sites, forests,
roads and building sites. )

Designing  Additional  Experiences:  Educaters and students intercsted in designing similar
environmental learning experiences should secure a copy of Total Environment Education, a
K-12 interdisciplinary design which asks individuals to analyze and actively pursuc activities in
order to understand and improve their environs. See resource list for address. .

[. DESCRIBING SOIL

When you first meet the group, have them sit down and do Task A:

TASK A: (5 minutes) Work by yoursclf.

In your-own words. describe sotl.
Keep this dcsmptlon for your ~wn reference at the cnd of the session.




I OBSERVING AND RECORDING TIHINGS IN THE SOIL

Distribute Task B cards and have class work in groups of three or four and report findings in 15
minutues,

TASK B (15 minutes) Work in small grotps.

Predict what things vou will find in the top few inches of this forest floor. List your
predictions:

Stake out an arca two or three feet square on the forest floor and sift through the top three
inches of the soil. recording the evidence of plants and animals vou observe,

Nami e deseripiion af itent in the soil Quantity Possible effect on soil

3.

The following three terms are used to describe organic matter at the top of the soil: litter, duff.
Hutnas. 1'rom your study above, complete the following chart:

o I ' . , . List the identifiable parts of
Term and definition Lescribe the feel plants and animals vou found

Litter {identifiable dead things on surface)

Dulf  (partially  decompased  organic
matter  compacted)

Humus  almost completely decomposed.
nonidentitiable organic matter)

(
ERIC 3

Aruitoxt provided by Eic:



O

ERIC

Aruitoxt provided by Eic:

Questions and discussion:

it —

M1,

What did you find?

When would you cxpect to find more organisms? ditferent organisms?
How do the organisms you found benefit the soil?

What are some reasons for odors in the soil?

DEVELOPING THE SKILLS TO COLLECT SOIL DATA

Move the group to the seil profile or soil pit.

Questions and discussion:

[ )

(%}

What can we sce as we look at this cross-seetion or profile of soil?  ————

What are some things that would be important to find out about it? Accept all comments,
The observable characteristics of color, texture. structure, temperature and the acidity or
alkalinity (pH) of a soil are indications of some soil conditions important in land use
planning, '
We are going to collect and record some of this information. For the next few minutes, we
will stay together as a group to develop skills in collecting soil data. After that, you will be
working on your own.

Quickly (10 minutes) go over the following items about soil and collecting the data. This
instructional session is extremely important. The participants will use the skills they develop in this
session when they collect data for the micromonolith.

Soil Components (not necessary to discuss in this order)

I

19

)

Soil layers (horizons)

Mark where the soil changes color and gencral appearance. Many soils have three major
layers or horizons, i.c., top soil, subsoil and parent material. Because soil formation has
many variables. you may find only one or two layers. Of the major layers you do find,
measure und record the depth of each.

Color )
Deseribe and record the color of cach major layer. Have participants pick their own
description of color. '

Texture {how the soil feels)
Determine and record the texture of cach major layer.

Texture is determined by feel. Push and rub moistened sample between thumb and
forefinger. Spit on sample to moisten.

If it teels gritty — = =« = — = — = = — = — — —~ — — — — sand
If it fecls smooth and slick, not very sticky — - — - - ~ —~ "~ silt
It it teels smooth, plastic, very sticky - — - — — = = - — — —~ — clay

NOTE: Have sumples of sand, silt and clay in cans. Have participants prac:ve with these samnples 1o
find out what the textures feel like before determining textures of the soil profile under study.

4.

Structiere (how the soil is put together) :
Determine the structure of cach major layer. Carefully break apart a shoveltul of soil from
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cach layer and mateh its characteristics with one of the structure words on- e work cord.
(Task )
5. Temperatioe ’
Petermine and record the temperature of each layer. Plant's growth depends upon soil
temperatures duorine the vrowing scason. Find out growing scason in the study arca in
advance,

O, plllacid. R
Determg, ae pHoof cach major layer. Plants nec. - soil nutrients to grow
well The degiee ot plialso affects how plants prow.

NOTE: Demonstrate how to use pll kit in front of whole group. Use some forcign material like
cigar ashes as a demonstration. Tell the students not to pack the sample too tightly. Use just enough
PU reagent to saturate soil sample, Match color at the edge of the soil sample in poreelain dish with
Pl color chart. ' s

IV, CONSTRUCTING A SOIL MICROMONOLITH

Explain that the skills just developed are going to be used to construct a soil micromonolith.
Explain that o micromonolith is a small cross-section of the soil profile. You can make one by just
sketching the layers on the profile sketeh or by putting samples of cach layer in a baby food jar or
other clear container. Distribute Task C cards. Notice that there is a place to cheek or record the

“data collected and place to sketeh what the soil looks like.

TASK C: 0 (20-30 minutes) Work in stmall groups or by yourself,

Using the skills you have just developed  and  the available  cquipment, construct a soil
micromonolith of this soil profile. Record your observations on the soil micromonolith lab sheet.
You may want to nike a micromonolith using the cards and jelly cups; if so, usk your instructor.

When finished with this task, report to the instructor 1o receive Task D.

Air temperature 3 feet above soil surface
Air temperature just above soil surlyee




Sketeh your soil profile, label the Liyers or horizons and record the data.

PROFILL SKETCH DATA

Contents of material above soil:

— , Depth 1o, v,

A. (llorizon): Depth ”to 7, Color ..
Lopsoil

Texture: Sand ., Silt . Clay ____

Structure: Columns . Blocky ____. Platey \
Granules .. pH _——_., Temp. , OF, Plant

roots visible

Record below the same information above for the rest of
the layers.

Deseribe type of rock in the bedrock (it present)

V. ANALYZING YOUR SOIL DATA

TASK D (20 30 minutes) Work in small groups or by yourself,
Using the soil data you collected and the following tables, answer the following questions:

Eifect of soil depth on plant growth and water storage

Deep soil (over 42 Excellent water storage and plant growth
Maod. deep soil (20742 Good water storage and plant growth
Shatlow soil (20 and under) Poor water storage and plant growth

Fhe potential of my soil for witter storage and plant growth is:
I veellent Goend IPoor
Why!

y
LY =



SOMI RELATIONSINPS OF COLOR TO SOIL CONDITIONS

Moderately dark (dark

Dark (dark grev. Light {pale brown

Top sail condition hrown to black) brown to vellow-brown) to yellow)
Amount of organic matcerial Most Moderate Low
Erosion tactor Low Medium High
Acratn Iixccﬂcn( Good Low
Availit. on ixcellent Good Low
Fertility Iixcellent Good Low

Subsvir tace sodl color (18 horizon)

Condition

Dull grey (it in low raintall soits)

Watcer-logged soils, poor acration

Yelow, red-brown. black (it in forest soils)

Well-drained soils

Mot -d grey Gt in humid soils) Somewhat poorly to poorly drained soils

a0 What can vou sav aboul the tollowing, based on the color of the top soil, or A horizon?
Amaount of organic malterial
Losion factor oL -
Portility e

b What can vou say aboul the drainage in the B horizon, hased on color?

Pt ot rextare on ool Water holiling capavity Lesuseness of soil

Sad PPoor Gowmd
Silt Good to exeellent Good
Clay igh (PLhints can't use it clay) Poor

Vv fen ey Sl water holding capacity L Ossenen

TLopsonl 1\

Stuhsonl (13

10
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EFFECTS OF STRUCTURE ON SOIL CONDITIONS

o l'vp," ] Penetration of water I)nu:fmgv Cwderation
Columns Good Good ‘vc”rticul Good
Blocky Goaod Moderate Moderate
Granular Good Best Best

"easstack ol plates) Mo oterate Moderate Modcrate

CUsing the structures yvou recorded, and the chart above, what can you
propertics of yvour soil tor:

Topsoil {A)

say about the drainage

Subsoil (1)

! 4.5 0.5 7 8.5
(I to 4.5 0s too acidic {Most rianls
for most plants) do he o)

Paamyples o tmts o pllrangs
pll e =00 riododendrons, camellias.
pll S0-6.0 paes, Ties, holly, daphne,
pll 62700 moaple, mountaim ash, pan-
pH 7.0-5.0: beech, mock orange, aspar.

cas, blueherries, tern, spruee

wrebrush

Using the plranges yvou recorded and the t

Somne planty that could grow here
Daved on the [l//(llh/ clart |

Did your interer ~ about the soil pll-plins: Lationships check ouat?

14
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Yoo No Fxphine
Is pIEthe onlv tactor abtecting where plants grow? Yo No
Faplain
I
<

185 1o Has tooalkebne form o plants)

e, ouks, birch, willow, rhododend;: o
asters, peaches, carrots, flettuee, vipe-. firs

~above, complete the following vt



1
Describe ina short paragraph how you would set up an experiment to collect data and construct
your own soil ptl-plant relationship chart.

SOIL TEMPERATURE

Sail temperature Conditions during growing season

Less than 400 F No grewthsoil bacteria and fungi not very active

400 1 639 Some growth

659 F to 70° 1 | Fastest growth

70° F to 859 F Some growth

Aove 859 F No growth
She o wang season tor my area is — ——
Whe oy ‘thc seal temperature chart tell vou?

fn e vace below, convert the soil temperature table to a line graph. (5-10 minutes) Work by
NVordArse

ST TERMINING SOME LAND US:
ot asand discussion:

Foage catudents that all the informaaon needed to discuss some Tand uses of the study arean,
“ Salope ot L has been obtained. Distribute Task K Demonstrate its use and have
work i s groups to mcasure other slopes in the study area.

P

[}
\
O
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TASK [::
Determining the slope ol the land:
I. Sclect a place that represents the average slope of the Tand being studied or take several

measurements and average them.
2. Place one end of a 100-inch stick on the slope you want to measure. Hold out strztlgl]t until

level,
3. Place a level or jar with some liquid in it on the outrnight stick. Raise or lower the stizk untif
level.

4. Measure the number of inches the free end of the stick is above the ground.

5. The number of inches is the slope of the land in percent.
[C)JAR OF WATER o
100 INCHES ‘
INCHES
ABOVE GROUND
-7 If you use a dilferent length stick, correct by
using the conversion table below.
CONVERSION TABLE
Novinches the end of the Multiply by conversion Per Cent
Length stick used stick is above the ground Jactor Land
100" [ X | =
50 e, X 2 =
5 S X - =

LAND USLE CHART

Thisis a chart Tor soils for ane Kind of Tand, climate and plants. Other areas may require a different
set of eriteria,

Lronion Send

Agrendture - sex Stope hezard depth Drainage Toxture
Farm  crops  cultivation,  0-3 None Deep Well-drained  Loam or silt loam
prood  sol managemuent
praciio.gs
Farm crops  few to several 3220 Slight to Moderately  Somewhat Sundy loam or
special ealtivation pravtices Cmoderate deep poorly silty clay
13
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LAND USE CHART

Erosion Soil -

Agricw are uses Sope hazard depth Drainage Texture
Occasional  cultivation, many  20-30 Severe Shallow . Poor Sand or clay
special practices
Pasture-woodland  cultivation,  0-2 None to Deep Well to Stoncy
no machinery can be used slight poor
Pasturce,  timber  growing.  30-90 Very Deep to Well to Sandy. silty.
woodland., wildlife, no severe shallow poor claving o1 ocky
cultivation machinery
Wildlife, recreation All None to Deep to Lxcessive  Rockland, river

extreme shallow to poor wash, sand dunes

The most limiting soil factor will determine the best agricultural use of the land.
Occupuic v Land Uses by Man:

»

Man's varicd uses of land has demanded eriteria to determine proper management practices for

diving on the land. Examples in addition to agricultural uses include: prescriptions for aesthetic

management, soil site indexes for growing timber and criteria for greenbelts.

Nome es nd factors atfecting
Il e Stight limitation Moderate limitation Severe limitation

Roads and streets

Slopes 0-12% 12-30% Over 30%

Depth Over 40™ 20-40™ Less than 207

Water tuble Over 20 10-20" Less than 107
Building Sites

Stopes 0-12%7 12-20% Over 207

Depth Over 407 20-40™ Less than 207

Witer table Over 30 20-30" Less than 20™
Septic Tank Filter Fickls

Slope . 0-7¢ 7-120% Over 12%

Depth Over ¢ 46 Less than 4

Water table depth Over AR Less than 2

helow trench

Picnic and Camp Areas

Slope 0-71 7-158% Over 15%
Stones 0-200 J0-500% Over SO%
Water table during Over 30 20-30™ 1 ess than 207

seasont ol use

N N e . “ 4
Eustribute Task I cards. L



TASK F: (20 minutes) Work in smalt groups.

Using the data from Task D, Task 15 and the Land Use Chart (preceding page), answer the following
questions,

According to the agriculture and occupancy land use charts, this land could be used for:

/\gfiu’lnlltxl‘c use (list and explain why )
| Occupancy (yes or no and with wi oo Hnecabion .
Ro:\cl.\: and streets
Building sites
Septic tars filter ficlds
Picnic and camp areas

I teel the best uses of this land would be (justify your answer):

Ouestions and discussion:

1. How have vou classified this land?

2. Based on your observations and the data vou colleeted, do you feel this land is being
properly used?

3. 1o your estimation, have man’'s activities affected the classification of this land?

. Could man improve the capability of this arca? How?

5. How could man reduce the capabitity of this arca?

ERIC
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Distribute Task G cards.

TASK G: (10 minutcs) Work by yourself,

Using the words from the data vou collected and aded on ' il micie olith card, write a
description of the soil in v soil study. Compare deserit n A the e you wrote at the

beginning of th ows1on

Questions and discussion:

oty —

Vil.

What are some fuctors that contribute to soil formation?

What cvidences of geological changes have you noticed in this arca?

What other factors might affect uses of the land? (climate, growing scason, needs of
community, ccononic, past history of uscs, cte.)

COMMUNICATING FEELINGS, AWARENESS AND VALUES ABOUT SOIL

Distribute Task 11 cards.

TASK 1T (10 minutes)

Describe what you can do to improve the use of the soil in your backyard and in your community.

Questions and discussion:

ERIC
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Ask Tor individual deseriptions and have group discussion. Relate back to the TCApPONSes
given to questions after Task I

What types of community action canow o take € identify and help solve soil and land
nunigement prosiems inoour community How do these relate to zoning liws, planning
cosmissions loaal and state political deciscon-making?

Tace these ddatc or processes of colleeting data and identify g ocal land use problem and
develop a semubaoon game similar to the Conter Phce Guame, (See esson Plan Outline (o
an bnvironeentae Tand Use Sinnldation Gane )



Summary questions:

4id we find out about th nment i our ody today?
i oil characteristics i+« at in environmental management?
oo oo e summarize our discussions and investigations?
What processes and methods did we use in our investigation today?
Let’s review the behavioral outcomes for this session to see if we achicved our objectives.
. Read tist and have group comment,

noPe e

TASK I:

Describe in writing how you fteel about our session today . (Evaluation)

Behavioral Outcomes in Knowledge

/{s a result ot this session, vou should be able to:

Describe three ways in which the living organisms in the top part of the soil affect the soil.

Construct a soil micromonolith of an assigned soil profile, determine and record texture,
structure, pH, temperature and color of cach layer.

Write a description of a soil you studicd, using the words you recorded about that soil on your
micromonolith. '

Demonstrate the ability to determine the best uses of the land in this arca, using the data from
vour soil micromonolith and the land capability charts,

Describe three things that man does to determine the proper management of the soil resource,

Behavioral Outeonnes in Feelings, Awareness, Values and Action

As a result of this session, you should be able to:
Deseribe how you teel about man’s effect on this soil ¢nvironment.
Desceribe how you teel about man's etfect on the soil environment where you live.
Deseribe what you can do to improve the use of the soil in your backyard and in your
cammunity.

Equipment Nee Ded Cfora class o0 30 nidents)

6 La Motie soil pH Kits FOO jelly cups and lids 3 staplers
30 micromonolith cards Asoil thermometers I box staples
6 tape measures 2 No, 10 cans ot water 2 shovels
30 sets of lab sheets 20 hand lenses 3 yardsticks
3 sticks (307 or 1007 Tong) 3 haby tood jars, Yetull of water  Labels to difterentiate soil
horizons
17
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Measuring Water Quality Criteria

Set the stage for this investigation by reviewing quickly what will take place in the allotted time.
For example: In the next four hours we will investigate evidences ol aquatic life in this strecam, infer
stream  temperature, 0 and pH from that life, and then cheek out our inferences through
experimentation. We'll determine the streamtlow of the stream and discuss ccological, social and
political concerns of using such water. You might want to read the behavioral objectives which
appear at the end of this fesson plan and reter back to them as an evaluation of the session.

Adapting Lesson Plan to Your School and Community

Name of Lesson: Measuring Water Quality Criteria

Process Skills: Observing, testing, collecting, interpreting, investigating, communicating, predicting,
nieasuring, recording,  deseribing, (feelings, values, understanding), constructing, inferring,
analyzing, :

Suggested Grade Levels: 4-120 Each educator will need to adapt this material to individual and
group needs.

\

Suggested Disciplines: Social Studics, Science, Mathematics, Language Arts, Creative Arts, Health.
This activity involves students by utilizing process skills in a variety of disciplines to expericnce,
understand or improve local environs,

Fuvironmental Stidy Sites: This lesson plan can be used for streams, gravel pits, ponds, lakes and
rivers in a rural, suburban or urban environment,

Designing Additional Experiences: Total Environment Education (See resource list)
Lo DETERMINING WATLERSTHIED BOUNDARIES

Distribute maps of the area, one for cach person,

TASK A (15 minutes) Work in small groups,

Find ... . ... Creekon the map. IFind your tocation.
Where does the water in this stream come from? Trace upstream to its souree.
Draw lines around the boundaries of our watershed, We're inthe oo Creek watershed.”

I OBSERVING THE STREAM ENVIRONMENT

Assign Task B tor recording observations of the stream environment, Walk to stream. Distribute
Pask B cards,




TASK B: (10-15 minutes) Work by yourself or in small groups.

As you approach the stream, abserve and record your observations about the stream environment
(Can be done visually and verbally): -

Plinty —_— .

Animals

Air

Rocks _ _ e

Water 3

Questions and dissussion:

What Jid you notice about the stream environment?

What plants were growing on the gravel bar?

Why aren’t large trees growing on the gravel bar?

What did you notice about the rocks?

Where did you see the bigger rocks? the smaller? : -

U Bt —

It OBSERVING AQUATIC ANIMALS
Questions uand discussion:

What did you notice about the water in the stream?

What do animals need to live in water?

Where would you expect to find animals in the water?

What guidelines need to be developed by our group as we collect animals from the stream?
Discuss what to do with animals kept for obscervation, what to do with rocks that are
overturned, what to do with animals when the session is over.

oty —

Distribute Task C cards.

TASK € (30-40 minutes) Work by yourself or in groups.

Using collecting equipment (screens, jelly cups, cte.), collect as many types of aquatic animals as
possible. Put them in the white containers for observation by the group. Keep the pan in a cool
place. When yvou're tinished, contact the instructor to receive the next task.

NOTLE Gogrome group 1o group to sce how the students are doing.
VO IDENTIFYING AND RECORDING AQUATIC ANIMALS

Distribute ‘Tusk 1y eards.,

20
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TASK D: (20-30 minutes) Work by yourself or in groups.

Using the Golden Nature Guide Pond Life books or similar field manuals, generally identify the
specimens you found.

List or sketeh the animals you found below.

Description of where found Type (name or sketch) No.

Return animals to water as soon as finished.,

Questions and discussion:

t. What animals did you find? Compile a group list, preferably on a chart. Each person should
record the group list on his own work sheet (Task D).

Where did you find most of the specimens?

What similaritics are there among the specimens?

What differcnces did you find?

What classification system could we use to classify the aquatic animals we found?

6. What other life would you expect to {ind in this stream?

Would we be likely to find the same specimens in a different aquatic cnvironment? Why or
why not?

N oFe Lot

~J

V. PREDICTING WATER CHARACTERISTICS FROM AQUATIC ANIMALS FOUND
What were the things we said animals needed in order to live in the water? Review carlier discussion.
Assign the following task:

Distribute Task B cards.

TASK I (13-20 minutes) Work by yonrselt.

Based on the aquatic animals you found, and the charts below in the Anatyzing Data section,
predict the following characteristics ot this streamn:
I predict:

the water temperature will be 00 because

2
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the air temperature willbe because

the pll number witl be —______ becuuse

the dissolved O 5 count will be ___ because

Keep these predictions for your own reference.

ANALYZING DATA

pPH Ranges That Support Aquatic Life

Most ucid Neutral Most Alkaline
1 2 3 4 5 O 7 8 9 10 11 12 13 4
Bacteria I‘Q o ~ 13.0
Plants
(algae. rooted, ete)) 0.5 12.0

Carp. suckers, cittish

SOMe mseets 6.0 9.0
Bass, crappic 6.5 8.5
Snails, clams, mussels ' 7 O 9.0

Largest variety of
animals (trout, nayfly,
stonetly, caddistly?

DISSOLVED OXYGEN REQUIREMENTS FOR NATIVE FISH AND OTHER AQUATIC LIFE

Cold water organisms (including salmon and trout
Spitwning -
Growth and well-being - :

Warm-witer organisms (including pame fish \llLll a8 hiss, crappie
Growth and well-being

P
RV

below 689)

Dissolved oxygen in
parts per mitlion

7 ppm and above
: O ppm and above
above 689)
5 ppm and above



APPROXIMATE TEMPERATURIL RANGES REQUIRED IFOR
GROWTH OF CLERTAIN ORGANISMS

Temperature Examples of life
Greater than 68 ©(warm water) Much plant life, many fish discases. Bass, crappie,
bluegill, carp, catfish, caddisily

Upper range Some plant life, some fish discuses.

(55-689) Salmon, trout,
Less than 689 Stonefly, mayfly, caddisfly, water beetles, striders
(cold water)

Lower range Trout, caddisfly, stonefly, mayfly

(Less than 559)

Questions and discussion:

I, Discuss the range ol predictions as a group.
2. What criteria did you use to arrive at your predictions?
3. How can we test out our predictions?

VI. MEASURING AND  RECORDING WATER CHARACTERISTICS TO TEST OGT
PREDICTIONS

Dircctions to group:

We can test out the predictions we just made, using the Hach Oy pH Testing Knt or cquivalent. Opm
the kit and read the instructions on the inside of the lid.

There arc many jobs to be done in the testing, such as clipping, squirting, swirling, dipping, counting
and reading. so make sure everyone in the group has a job to do. Work in groups of 5- 6 persons

cach. Lach group should taky a kit. Send groups to different parts of the stream.

NOTLE: It is not necessary to demonstrate the use of the kit Let the students do it Task F could be
tuped somewhere on the water test Kit.

Distribute Task 19 cards.
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TASK F: o (20-30 minutes) Work in groups of 4-6 students.

Make sure cveryone in the group gets involved in the testing. Using the water test kit, determine
the water temperafure, air temperature, dissolved oxygen count and pH of the stream.

Record the data below: Also record and compare prc'dictions from Task E.

Temperature

Location of water sample Time Water Air pH Usable oxygen
{edge or middle of stream) taken {pmn)

My pre- |\ Avtual { My pre- | Actual | My pre- | Actual | My pre- | Actual
diction test diction test diction test | diction test

Questions and discussion:
Have cach group report the results of their tests to the entire group. Comparc results.

What might account for any différences in results from each group?
How did the test results compare to the predictions?
s it necessary to have sophisticated equipment to determine temperature, oxygen, pH, etc.?
Inferences could be made from the animals found in the stream.
What can we say about the quality of thic water in this stream?
What clse would we need to know to decide whether or not to drink this water?
6. Under what conditions might we expect to get different test results than we did today?

Wity —

v A

VIl. MEASURING STREAMFLOW (Use if investigation is being made along a stream.)
Distribute Task G cards.
Qucstions and discussion:
. What mcasurcments do we need to know in order to determine the amount of water in this

stream? Discuss how to make different measurements. See Task G.
2. Predict how many people could live off the water in this stream.

[ A0
co



TASK €1 (45 miputes)
DETERMINATION OF STREAMFFLOW
Instrugtions for coflecting and recording streamflow measurements:

a. Mc’l*‘lu and mark a 100-foot distance along a straight section of your stream. If you ¢ t1inegd
a [O Mfoot 5€ction, use @ 25- or 50-foot section. Throw a stick 2 or 3 inches long into e - -
abg'¢ the uipgtrecam marker. Record the number of scconds it takes to float dow =~ -
beg¥en the markers. Record below. Now divide the 100-foot distance by the total se. »v:i: i
togk the %tld\ to float between the stakes.

0 rt. — = ft. per second
(dlshmcb) (total scconds) (number of fect stick floated
to float 100 ft. each sccond)

b. Figd the averyge width of your section of the stream. Measure the width of the stream at thzee
Pl within the 100-foot arca. Divide the total by 3 to get the average width of the stream.
“lrst medsyrement feet.
Steond Megstirement feet,
Third measurement—_____ feet.
Totul . feet — 3= _______ ft. (average width)

c. Fig/ the avergge depth of your scction of the stream. Mcasure the depth of the stream in at
l\.dt;t three Places across the stream in a straight line. Divide the total by 3 to get the average
deptl of the stream.

Firgt measurement —____ feet.
Steond Meystirement feet.
[lhrd measurement —______ feet,
Total —— ___— feet—+—— 3=____ __ ft. (average width)

d. Pipd the cubic feet of water per sccond. Multiply the average width, average depth and the
numPer of feet the stick fMoated cach second.

o~ —ft. X ft. X = :
A e Average Numbcer of Cubic feet of watcer
widhty, depth feet per flowing per second

second

NOTI:, ,’Jl cubic Joot of water is the water in a container 1 foot wide, 1 foot high and 1 foot long.
contaittiy 7.48 Lallons, .

In orgel to find out how many people could live from the water in this strcam, complete the
followj”& calculations.

e ™ K 748 Eo
StrCm flow in Gallons in 1 cu. Gallons of water
cu ft. per Sce, f* of water per sec,

e e X 60 =
(;i’”nns per oo Sceonds in minutes Gallons of water
WL per min.



x 1440 = + #2300 gals _

Gallons of No. minutes “otul gallons Amount of water I'oty! no. neople who
Waler per niin, inaday ater per day one person Lo COov T live som walter
oer day a1 s stream
*The are Coe ves dbon s 200 gal, ds drera ay forome wse This d - not reflect each
person’s e : “used forindustric o0 e creial and oublic service s

Questions and d. RN

[ How many people in a communit: id live off the water in this strear

2. What would happen to this envic ont if we =ized all the weier ov 1 the stream to a
community?

3. I we wer s going to use this wai ow mueh water should be left o low downstream?
Why?

4. Docesth tream always have this . unt of water in it? Why?
5. What ar. some problems you encowitered during this task?

VI COMMUNICATING FEELINGS, AWARENESS AND VALUES ABOUT WATER
Questions and discussion:

How important is this stream to us?

Distribute Task H cards.

TASK 1. (10-15 minutes) Work by yourself,

. Deseribe in writing how you feel about man’s effect on the aquatic environment at this site:

o

2. Describe at least one action you can take in your everyday life to help improve the way water is

munaged;
)y myourhome:
() in your community:

(¢) in your consumer habits: L B

3. Describe the benefits of cach action, listed in Question No. 2.

Summury questions:

What did you find out about water from our investigations today?
Why is water important to the ccosystem?

How can we summarize our discussions and investigations?

4. What methods and processes did we use in our investigations today?

o Lo —

Distribute Task I cards.

' 20
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3 Swriting how yoo feelabou. o ession today.

o Qutcomes in Knowledge

2 of this session, you should be - nle to:

l¢ e the boundaries of the Crech watershed on thie map wrovided.

Pt - the pHL temperature and dissolved oxygen count of the stream, using the list ol uquatic

-.mals found and the water interpretation charts provided.

inoeostrate the ability to test out the above predictions using the water testizg kit,

Mocagre the cubic feet of water per second flowing in the stream and determine wiat size
mmunity could live off the water in the stream.

waribe three ways this stream is important to the surrounding cnvironment.

Coral Quitcomes in FFeelings, Awareness, Values and Action

voowult of this session, you should be able to:

Dewribe in writing how you feel about man’s effcct on the aguatic environment at this site.
cribe at least one action you can take in your cveryday life to help improve the way water is
nianaged in your home ! in your community and in your consumer habits.

Disweribe the benefits of each of the above actions.

cinee s Needed Cfor a class of 30 students)

- ..o i testing ks (Hach Co. 30 jelly cups 30 maps of the area
o eqquivalena. 30 hand lenses 4 50’ or 100’ tapes
serrnometers 15 Golden Nature Guide 4 screens toptional)
4« o dishpans Pond Life books Felt tip markers
3y seosof lab sheets Chart paper
27
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Investigating Environem
Habitats

Set the stage Tor this investigation by quicklysrevicwing whai will take place in the allote. I time.

For example: In the next four hours we will - sve-cgate several environmental habitats, iz .2r how
animals Tit into food chains and energy cycles .. ' :oscuss what we can do as citizens to impr—ve the
biological interactions in our environment. Yeu 22t want to read the behavioral objectives which
appear at the end ol this lesson plan and refer »u them as an evaluation of the session.

Adapting Lesson Plan to Your School and Commur.=

Nuame of Lesson: Investigating Environmental Fo - s

Process Skills: Observing, testing, collecting, ir  -—-cting, investigating, inferring, communicating,
predicting, measuring, recording, describin; ieelings, values, understandings), constructing,
analyzing.

Suggested Grade Levels: 4-12. Each educator will need to adapt this material to individual and
group needs.

Suggested Disciplines: Social Studies, Science, Mathemutics, Language Arts, Creative Arts, Health.
This activity involves students by utilizing process skills in a variety of disciplines toexp.rience,
understand or improve local environs.

Environmental Study Sites: This lesson plan can be used in a rural. suburban or urban environment,
such as an empty lot, alley, forest, meadow, school ground. lish and game arca and publicly

owned park.
Designing Additional Experiences: Total Enviromment Education {See resource list)

[. OBSERVING AND MEASURING ANIMAL SIGHTINGS AND EVIDENCES

Questions and discussion (10 minutes):

What animals would we expect to find living in tn's area. vn,rlcbmteﬁ or invertcbrates?
What arc the needs of these animals?

What are somce names of the places where ani s live?
Where would you look for animals around here”
Describe and pass out Task A and B cards.

v Ao —

TASK A: (30 minutes) Work in small groups.

. Explore as many places (environments or habitats) as vou can from (point out boundarics)
to and recerd any evidence of animals that you
Imd As you inventory, figure out some way ol recordimg amounts of cvidences and animals

seen.,
Look for and list signs of animals. such as partly consumsd foods, excrement, homes, bird nests

and teathers. _
3. Observe and list different habitats for arca ‘wildlit'c (grass, cultivated ficld. hedges, swamps, ete.).

[£%]
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4. Observe and ! wmal s oos&1roarea:

TASK B: (30 minutes) Wo-Lin mall groups,

Sclect three difterent habiats and compare  the numbers and characteristics of cach animal

organism,
Flabitat 1 ‘ Habitat 11 Habitat 111
Characteristics Charucteristic -Charuacteristics

of labitat 1 of Habitat 1 of Habitat HI

Qua~tions and discussion:

. What animals did you find in cach habitat?

2. Which habitat had thz most animals? Why?

3. What were the characzeristics of cach habitat?

4. What could account for the differences and similaritios of the habit:ts?
5. What tactors made ore habitat more desirable thas aaother?

6. Pass out Task C cards.

TASK C: 115 minutes)

Build a food pyramid comparmg the number of animals observed with tie amount of animal
evidences seon,

Questior ol discussin (15 mimutes):

1. What did v+ ind?

2. How many cabitats did v u investigate?

3. Which animuds around b have the largest cabitat The smallest?

4. What was the largest grooe of animals found”

5. What do you think their main function in the envir nment might b

Discuss terminology and  definitions of herbivores, carmivores. omnitores and decomposers.
Distribute Task D cards. '

30
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TASK D (0 s )

List observed aimii and ther evidences in the appropriate place in this diggram. Use arrows to
show direction of o atjonships. i.c.. energy flows Trom the sun to living things: plants support
herbivores, Whio ot words end ways can you think of to illustrate a similar cycle? Some people
call this the enersv o e,

Light Plants
Nutrients Herbivores (plant eaters)
Decomposers ibac zera-fungus) Death Carnivores (meat ciors)

What would Lapps Fone group were climinated?
I croun woere eliminated. 1 think the Tollowing would happen:

Ouestions and discussion (5 minutes):

I, What ts the “arction of each part of “he enerzy cycle?

2. What woul. happen il the decomposers were removed from this ccosysizm?
3. Eowdoes he energy cycle relate to a food chain?

4 Whatis a tood chain? (Or, who cats whom?)

1rsribute Task F ocards.

i ok Eb nnuies)

Corstre Iy =tase food chain using specific animals seen so far.

I OB RVING AND RECORDING CHANGES IN ANIMAL HABITATS
Ciostion. Lond disczssion (10 minutes):

How did ve zr food chain relate to the energy cyvele in Task D?
What s the cifference between food chain and tood web?
Look at vorr food chain and see if you can construct a web out of it.

1.
)
3.
4. What eviderces of influences can you name that have afTected this ¢ monment?

SDhstribate Task B ooards,

N o
[N
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TASK I': 020 m: e

Describe in writins thr o influences you have discovered that have changed the habitats in this arca,

mchuding the caus. o

Heet relationslups that have occurred. Consider:

[ Eviderce Che ecand the influence or factor causing it.
cously inhabiting the arc. and what the region looked like before the

2. The i o
chans oo urre.

3. What recbe b

e now amd e animals the presently live there.
4. How e o woaifected the habitat and the _nimal species living there.

Questions o0 discussion

(10 minutes:

Lo keeoand compare various descriptions.

2o Wi evidencee did you find indicating me.i

1. COv ONEFPATING  FEELINGS,  AWARENESS  AND
1

SNV 0 NMENT

iniiuence in this arca?

YALTIES  ABOUT

THE

TACL D L mmates)

Dec e hov vou fee/ about man’s effect on one animal habitat vou ob-oreed .




Questions and discussion:

I Discoss results ot Task wi nogroup.
What are some things that 2:an has done to citect the efficiencey of the energy eyele? Here?
Elsewhere?

TASK H: (153 minutes)

Deseribe in writing three thing - u can do in your everyday life to make the energy cycle more
efficient un: an~ the least amoc. . of harm to the ceosystem.

Select the »ne vou think would b your best cor:m fion. Describe the bencefits of this action in
relation te 1y v hiere vou live 2ad + D) vour consumer 1anits,

Discuss Fesur 0 Te R HL
SUMNETY quesit =

What .o s tind oo ai wt enimals inoows fie'bstudy session today?

Why are comalds i corteat o the cecosystem”

How ¢u we summuznize our nvestigations 1ocay?

What ro-esses and methods.did we use to fin.f shese ihings out?

Which ol the behavioral out-mes did we ace. plishin this session? (Read and discuss.)

oA iy —

TASK !

Dyescribo o vl now you oo el our sessic oLy

23
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Behavioral Quicomes in Knowledge

As i result of this session you should be able to:
Fdentily and deseribe six different animal habitats.
Construct a diagram of an energy cycle, using the evidences and sightings of dnmml life observed
at the site.

Describe at least four cause and effect relationships in the role of decomposers in the energy
cycle.

Behavioral Quicomes in Feelings, Awareness, Values and Action

As a result of this session you should be able to:
Deseribe how you feel about man's effect on one animal habitat obscrvcd at the site.
Describe three things vou can do in your ¢veryday life to make the energy cycle more efficient,
causing the least amount of harm to the ecosystem and to your consumer habitat.
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Interpreting Landscape in a
Forest Environment

Set the stage for this investigation by reviewing quickly what witl take place in the allotted time.
For example: “In the next four hours we are going to make some inferences about why we think
things are the way they are in this setting based on observations, test out those inferences by
experimentation, collect and interpret past events in this experiment and explore ways we can
improve the cfficiency of energy cycles.™ You might want to read the behavioral objectives which
appear at the end ot this lesson plan and reter back to them as an evatuation of the session,

The following activitics will help vou look tor observable changes, relationships. patterns and trends
in order to interpret past events, understand present relationships and indicate future trends in the
forest environment,

Adapting Lesson Plan to Your School and Community

Name of Lesson: Interpreting the Landscape in a Forest Environment

Process Skills: Observing, testing, collecting, interpreting. investigating, inferring, communicating,
predicting, measuring, recording, describing (feelings. values, understandings), constructing.
analvzing, '

Suggested Grade Levels: 4-120 Bach educator will need to adapt this material to individual and
sroup needs,

Suggested Disciplines:  Social Studies. Science, Mathematics, Language Arts. Creative Arts, Health,
This activity involves students by utilizing process skills ina variety of disciplines to experience,
understand or improve local environs.

Ervironrental Stady Sives: This tesson plan can best be used in a rural environment although it
can be adapted to suburban or urban environments, State. local, national or private, forests.
parks, nature centers, outdoor laboratories and farms are examples of study sites.

Developing Additional Expericnces:  Totdl Enviromment Education (See resource list).

L OBSERVING AND INFERRING WITH CROSS-SECTIONS

Use observable evidencees to inter past events in a forest.

Distribute cross-sections and ‘Task A cards. Cross-sections ol trees should be 4 to 6 inches in
diameter or larger and should show o variety of growth patterns and intluences (fire, insects, ete.).

TASK A: (5-10 minutes) Work with one or two other people.,

Write down what vou notice about the cross-sections,

37
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Questions and discussion:

1. What are sonie things you noticed about the cross-<sections?
Accept all comments from group. List on board or chart.

2. Focus on two or three items for discussion:
a. Why did you say .. . (your cross-section had evidence of fire)?
b. What could account for . . . (the rings being irregular)?
¢, What are some things that could account for . .. ?

- Distribute Task B cards.

TASK B: (10 minutes) Work with one or two other people.

Sclect three observations about the cross-sections from the roup list.

List possible reasons for these observations.

List ways you could set up an investigation to find out more about your observations and
inferences.

Obscervation Inferences Investigations
(what yvou noticed) (possible reasons for this) (how we could find out)

Questions and discussion:

Ask for reports on the above chart from several groups (as time allows).

Which of these investigations could be carried out in the study arca?

Keep the lists of observations and inferences for reference at the end of this session.

What could ftree rings from this forest tell us about past and present. events in this
environment?

Doty —

. COLLECTING AND INTERPRETING DATA ABOUT TREE GROWTH RATE AND
COMPETITION

Task C (with tree cores) requires preparation by the instructor before the session.
A tree stand should be selected for study and four or five trees tagged. Selected trees should be

those which show effects of environmental conditions, such as injury, overcrowding and lack of
sunlight. The tagged trees should be bored with an increment borer ahead of time. Resulting cores

should be numbered to correspond ‘with the tree number, Put tree cores in sce-through plastic

straws that are taped to a cardboard or place in liquid resin, plastic wrap or other transparent
material to facilitate handling. If study arca is to hc used repeatedly, save cores to climinate the
necessity of reboring.

(g4

i
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NOTE

trees fingt 2

¢

Ensteohote T O eards.

lr eees showing effect of various environmental conditions are difficult to find, stimps of
voander a varicty of competizive influences can also be used for study instead of tree

TASKN o

ebart 1 15-20 minutes) Work in groups ol four to five people.

Camerve the tree core your group has been given. Refer to drawing of tree core to help interpret
CEztree core and record the following information:

g e e

No. dark rings from
center to bark
{approx. age)

No. dark rings
in last inch

Remarks abowt the pattern of the rings

“en vour group has the above informatijon, one person from the group should record this
arormation on the blackbourd or chart. This chart will also be used for Part 2 of Task C.

DRAWING OF TYPICAL TREL CORE

SENTER .4 START COUNTING HERE

LAST YEAR’S GROWTH™} { BARK

T PP T [ 2

-

[

<t 20 (10-15 minutes) Work in small groups.

Revord the following iniormation about tree cores from the master chart, (Instructor will provide
the diumeter information.)

Voo dark ringy from
center to hark
fapprox. age)

Diameter of
tree trunk
{cir. = 3)

Na. dark rings
in last inch

Remarks about the ring pattern
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Questions and discussion:

L. What similaritics do you notice in the data about the trees?
2. What differences do you notice in the duta about the trees?

TASK C: (Part 3: 20-30 minutes) Work in small groups.

&

Sct up an investigation to find out the reasons for some of the differences in the data,

" Sclect two or three trees from the list that show differences in growth rates.

I
2. Which trees did you select? (Indicate by number.)
3. Why did you sclect these trees? :

Go with your group to the site of the trees you seiected for investigation and do Part 4.
Part 4: (30-40 minutes) Work in smali groups.
Collecting and Recording Data

Record your observations:

Interpreting Data

Record possible interpretations of the above data;

Swmmarizing Your Investigation
Write your group's sammary below, including:

What you were trying to find out.

Wit data you collected about it,

What interpretations you made,

What other data you would colleet about the investigation.

P




Questions and discussion:

What problems did you encou

N st —

Distribute Task D cards.

nter in this task”?

INTERPRLETING PAST EVIENTS

Ask for two- or three-minute summarics from several groups.

What other data could you collect about your investigation”
What does the information tell us about the past events of this environment?
How would you sunmmmarize the major factors affecting the growth of this forest?

TASK D: (30-40 minutes)

Look for evidence of change. natural and man-made. in the environment. Record and fill out other

columns.

Evidence of changes in the
environment

What might have caused them?

Effect on the environment

Deseribe the way the area around vou probably looked 28 years ago.

Deseribe row you think the arca around you might look 25 years f'rom now,

Cuestions and discussion”

o What evidencee of change did

a .

A0 What was the effect o

ERIC
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vou Nd?

Yo What might have caused this?

{this change) on the environment? Atllow



e for Interchange of jdeas among group members. The sume changes may, have been noticed,

dWY therd may be many interpretations of their causes and their effects,

4. Wiyt do you think this urea tooked like 25 years ago?
5. oy do You think this yrea will 100k 25 yeurs from now?

TASK 7 (10 Miputes)

Descerityd W writing how you feel about the changes in this environment.

.

V. PFURRING CHANGES IN A ROTTEN LOG OR STUMP
Find g g0 ttep sty or log,

QuestipMSand diseyssion:
(

/ . . .
1. Whyy thingg about this stump give us clues about the past events that have taken place?

2. Wiyt factors caused these things to huppen?

Distripg!® Task I cardds,

e T e TN T e,

TASK ¢ (15-20 minutesy Work in groups or by yourself,

NOTE: Do NOVTEAR T1HE STUMP APART! Discuss why.,
What (1M are chapging the togien stump now? Record below:

FivtrIe gty Etfeet e spamp

e TN L e s e e

Lo
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Now-lrving things Effect on stump

e o et e e et e e e e e et e e e -

e i e PE—— — ——— e —————

Questions and discussion:

I, What cycles are taking place in the rotten log or stump?
2. Construct a diagram of once of the cycles taking place in the rotten log or stump.

Distribute Task G cards.

TASK G (15 minutes) Work in groups,

Construct a diagram of one of the cyeles taking place in the rotten log or stump,

Vo TRANSEFERRING THE PROCESS TO OTHER ENVIRONMENTS
Questions and discussion:

Lo What are some othier things that could hielp us make Turther interpretations about this
cnvironment! List on board,

Using one ot the items listed in Question 1 or any other topic you can think of’, Jo Task 11,
Distribute task cards,

3
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TASK tE: (30 minutes)

Desceribe in writing an alternative activity you could have done to establish a time sequence for the
pust events in this environment.,

Describe in writing an activity you could do in a ciry environment to establish a time sequence for
the past events in the environment,

. What it would tell you about the
Activity past eveats in the area

Describe an activity you could do in the arca around your school to establish a time sequence for
the past events in the area.

What it would tell vou about the
Aetiviry past events in the area

Vi COMMUNICATING FEELINGS OF AWARENESS THROUGH SKETCHING

Distribute sketehing paper and preces of charcoal from a campfire or lireplace.,

TASK T Give these directions verbally, No task card is reguired,

Construct a sketeh using the charcoal, Other sketching materials will e given to you as vou work.

Subject ob sketeh depends on the setting. Ttocan be anything that s significant about the area:
rotten log stomp or smag: an old homestead, fenee or barns o city building, transmission tower or
Ireeway, -
1

i)

.
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While people are sketehing, go around and give thent rotten wood (brown), dandelion leaves (green),
dundetion flowers (yellow) and other natural miterials in scason. If vou're not in the woods,
inprovise!

VI COMMUNICATING FEELINGS OF AWARENESS AND VALUES THROUGIH WRITING
Begin this part when about half the people finish their sketeh,
TASK I Give these directions verbatly. No task card is required.

Use your pencil or pen. Iind a place on your sketeh (across the bottom or down the side) to write
some things. Write two deseriptive words about the stump (words that tell what it looks like). Write
three action words about the sfump (words that describe processes or changes taking place or things
happening to it). Write a short phrase (4-5 words) that tells how the stumyp aftects the rest of the
environment {a phrase {o describe its value or usefulness or a phrase describing any thought you
lave about the stump). Write one word that sums up everything about the stump (a word that
suggests a comparison, an analogy or synonym). Optional: Now. i’ you wish, go back and give a title
to what you lave written. Congratulations. You have just written a poem in the form called
cinguain.

Pace the preceding directions to the needs of the grouy Poople shouldn't feel pressured while
writing thi~  be cusual, 1t's L,OO(J to mention that they me-. not wish to write something for cvery
direction thut is given. ;

Review the directions now and then for people still the &

Iave people read their poems if they wish,

I what ways does this description show vour feelings are swareness of the environment?
Summary questions:

1. What did we find out about the environment in our session today? (List on chart, if time))

Why are these things important to the way we manage the environment'!

3. How amn we summarize our discussion (or investigation)? (What are some big I(lC.l\ that
woutdd sum up what we've just said?)

4. What methods and processes did we use in our investigations?

2 )

Distribute Task K cards,

TASK K

Deseribe in writing how vou teel about our session today.

‘

Behavioral utcomes in Knowledge

Asaresalt of these activitios, you should be able to.
Fistoat feast three observations abont the crosssections provided and give possible reasons tor
cavh observation.
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Deseribe ways to set up an investigation to find out more about the above observations and
inferences. _

Set up an investigation (collect and record data) to find out reasons for growth rate differences
in a given stand of trees.

Describe activities appropriate to other environments for interpreting the landscape.

Identify and list at least three evidences of change in the environment and infer the
cause and cffect relationships of those changes.

Construct a diagram of a natural ¢ycle occurring in a rotten stump.

Behavioral Outeomes in Feelings, Awareness, Values and Action

As a result of these activities, you should be able to:
Describe how you feel about one change in this environment.
Communicate feclings of awarcness by constructing a sketeh ol w given object in the
environment, using natural materials.
Communicate teelings, awareness and values by describing in writing the effect of a given object
on he environment.

Fquipmen. Needed

30 cross=se .tions of trees
6 increme it cores (preferably in plastic) from numbered trees
30 hand lenses (optional)
30 picees sketehing paper
Lab sheets
Task cards
Natural materials for sketching
Meesuring tapes (cloth ones are s;atist'zln't()ry)

ERIC
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Land Use Simuiation Game

Set the stage for this investigation by reviewing uickly what will tuke place in the allotted time.
For example: “During this investigation we are going to participate in a simulation game concerning
land use ina hypothetical community, anadyze what we have done and present some ideas which
will caable yvou to develop your own simulation game based on local environmental issues or
concens,”™ The technigques used in simulation games combine clements of simulations, games and
role-plaving Students assume the roles ot decision-makers in a simulated environment and compete
for certain sbiectives according to specitied procedures and rules. (Note to teacher: Use as much of
the inform tion about simulation ganes included below as needed. This will depend on how
familiar parcipants are with this type ot activiiy,) -

SOME INT SMATION ABOUT SIMULATION GAMIES (Use as needed to set stage.)

Simulation- are operating models of real lite situations, They may be about physical or social
situations. Most simulations for classroom use involve rofe-plaving - the roles being acted out to
correspond o the functioning of some real process or system. Most simulations for classroom use
involve garning. A pame is defined as something enjoyable — however serious it might be — involving
competition for specilicd objectives and observing rules. Some simulation games are based on
cnvironmental dssues. What are some benelits of Lusing simulation games as an instructional
technique tor investigating environmental problems?

They're fun,

They get people involved.

They are o logisticatly casy way of helping to prepare people for becoming involved with solving

cnvironmental problems.

People analyze cause and effect relationships of crvironmental issucs.

People are put in role-playing situations where they have to suggest aiteratne ofations to

cnvironmental coneerns,

People are forced to evaluate the consequenve of dedisions in disclission or on paper betore

these deaisions arve carvied out in reality.

People interact with cach other in the decision-niaking process,
Simulation zames not only develop understanding, awareness and coneern abont problems in the
covironment, they also help people develop sKills they need tor citizen action and involvement m
environuental nanagement,

Adapting Lesson Plan to Your School and Community

Name af Lessons band Use Simualation Gamwe

Process  SKills: Observing,  role - playing,  collecting,  interpreting,  investigating,  inferring,
cammunicating, predicting, measuring, recording, describing, (feelings, vithies, understandings).
constructing, analyzing, group problem solving.

Sueeested Grade Levels: 3120 Fach cducator will'need to adapt this material to individual and

croup veds.

Sugvested Disaplines: Social Stadies, Svience, Mathematies, Health, Language Arts, Creative Arts,

Jo
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Business. This.activity involves students by utilizing process skills in a variety of disciplines to
cxperience. understand or improve local environs.

Luviron- catal Study Site: Classroom

Designing Additional Experiences:  Total Environment Education (See resource list).

I. INFERRING, RECORDING AND CLASSIFYING POSSIBLE USES OF LAND

Distribute Task A on the Centerplace City Land Use Problem. The problem to be decided is what
are somie possible uses for the square mile (640 acres) of county farmland four miles northeast of

the city. It is now available for the city’s usc.

-

TASK A: (10 minutes) Work by yourself.

Reud the background information for Centerplace City and then list some possible uses of the
vacant farmland.

“One square mile of unused county farmland four miles northeast

of the city is now available for the city’s use,” ; /_\

Background Information Sheet: Centerplace City

The population is 250,000 and rapidly increasing,

e ciny's boundaries w. being extended, but the suburban
fringz is expanding even more rapidly.

The rapid population growth is accompanicd by demands for
more housing, more jobs, additional city services and recreational
areas,

The power for industrial uses, adequate public lransportation SCALE IN MILES
and a skilled labor foree are available,

-
X
N

1
| — )ns 1 1

The city is localed near forests, which are to the north. !

. - bt
The land to the cast is devoted mainly to farming.

The Pipe River is unpolluted and is the source of irrigation water
as well as the municipal water supply.

The river is too smalt for freight transportation, but logs could
be floated on it

The pravel bed of the river is appropriate raw material for
conerete manufacture,

EXPANOING
URBAN FRINGE

The present sewage treatment plant and garhage disposal area v

are at maximum capacity, The citizens of Centerplace are concerned

ahaut the maintenance of o seenic regional enviromnment,

The County Board of Controt is the authority for lamd zoning,
and many citieens’ groups are developing to influence roning
decisions,

N

SCALE IN MILES
10 12 14
i 1 I 4 -

-
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List possible uses of the Tand below:

Questions and discussion:

NOTLE: When most people have started (o write doswn uses for Task A, proceed with the following
questions.

tJ

What are some possible uses for the undeveloped land? As people respond, write all
comments on the board just as they say them. Don’t paraphrase for them unless they are
too wordy, in which case, ask: “How shall I writc that on the chart?” If they give major
categories right away, such as recreation or industry, say, “Can you give me an example of
that?’ Number the items as you go along to simplify identification later. When you get 15
or 20 items. STOP.

“Which of these uses are simnlar?™ Designate similir uses by letters — A for all of one type:
B, the next, ete. When most zre designated with a letter, or the group scems to run out of
thoughts. STOP. It's okay to change the groupings if the students change their minds along
the way in answering Question No. 2.

“What bel could we give to all the items in A? What fabel could we give to Group B?”,
ete., c.e . Recreation, Industrial, Utilitics, Housing, Commercial. It’s okay if they suggest
more than one label for a group: write them both down.

DEVELOPING AND GIVING PRESENTATIONS

Divide the class or group into the number of categories decided on in Question No. 3 above.
There shouldnt be more than 6-10 in cach group. Assign cach group to one of the use
ategories.

LEach group is to represent the snecial use group assigned.

Distribute Task B cards and inform the students that they have 10 minutes to list and
analyze possibie uses for the vacant land in the assigned category. They may consider those
listed on the board in their category plus any other possibie uses they can think of for the
category.

TASK B: (10 minutes)  Group No.

Assigned Catepory of Land Use

Your task is  to analyze and list possible consequences of different land uses within your assigned
Land use category.

<3



U'se Advantages to fand/people Disadvantages to land/people

At the end of 10 minutes, go on to Task C. You have 20 minutes to plan a strategy and develop a
three-minute presentation to be made to the County Board of Commissioners,

Q.
b,

This presentation will be a proposal for developing the undeveloped farmland.

You must have a visual display such as a land use map drawing as a part of your
presentation., .

More than one person in your group must help in making the presentation.

Distribute Task C cards,

TASK C:

(20 minutes)

Develop a strategy and method to present yolr plan of development to the County Board of
Conmumissioners or other appropriate tocal authority, :

NOTI:

11 possible, have a stafl person assigned (o cach group to make written observations abotut

hiove the group was able (o work together o solve the problem.

Lo Ten minutes into Task C, have cach group select one of its members to meet together as the
County Board of Commissioners. Take the Board into another room, and tell them they will
be responsible for hearing the presentations and deciding upon the best one. Their job in the
next 10 minutes will be to:

Al
h

r.
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© Develop the eriteria they will use in evaluating the proposals.
Deselop some kind ot niatrin they can vach use while the presentations are being given
to record their evaluations,
Flecta chairman to preside during group presentations.

g'\
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CRITERIA

Presentation

12

6,
7.

Twelve minutes after groups sturt planning Task C. remind them they have cight minutes

left to have their verbal and visual presentations ready. Let groups have five more minutes to
Finish it needed.

[Have Bourd of County Commissioners enter room and sit up front. Appoint a timekeeper to
cut all presentations off at three minutes (give two-minute warning). Announce: “‘Because
of time. there will be no rebuttals or discussion.” The Board may want to ask questions or
have rebuttal time after all presentations, However, allow only 5-10 minutes for this part so
it won't get out of hand.

After No. 3 is finished, the Board retires for 5-10 minutes to sclect the best proposal.

While Board is meeting, cach small group is to develop a list of criteria they think should be
used in choosing once from among the plans submitted. -

County Bourd of Commissioners announces its decision and gives reasons why.

County Board of Commissioners reads its criteria aloud,

Questions and discussion:

NOTI::

Did new leadership emerge during this session? What fuctors enabled this to happen? Call on
stafT observers if used.

Did your group work as a team? What did your group do to insurc participation by all
nmembers of group?

What happenced in the groups? tHlow did you feel as a person? What about the criteria used?
How did cach observer see the interaction in the groups?

Whut additional data would you have tiked to have had for your groups? List on board c.g.:
topograplhy, vegetation, cconomy of area, railroad, shopping center, adjacent tand, climate,
soil survey. historical information, flood plain, wildlife, interest of bourd of control, moncy
available, educational needs, state regulations, existing zoning, political climate, population
information (age needs, race, jobs). What elements in the community discussion might
support cach interest? :

This is one of the most important parts of the activite because it emphasizes that we need

a variety of information and data hefore we can intelligently o make a land management or
environmental decision to Lest meet the needs of people and their enviromment. This question list
has all the clements that need to be considered instudvyving a local environmental issue or coneern, It
alser ineludes clements of all the coarviculton subject arcas (social studies. science, language. arts,

cte )
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HE ANALYZING CHARACTERISTICS OF SIMULATION
Questions and discussion:

I. Onc group of people working with simulation games has identified at least three basie
characteristics of most simulation games:

a. There isa problem to be solved.

b. The lactors affecting the decisions are identifiable.

¢. Groups or individuals with different interests who will be affected by the decision can
be identified,

2. Let's see if the game we just played has these components.

a. What was the clearly defined problem in the Land Use Alternatives Simulation?

b. What factors influenced the deeision in the Land Use Alternatives Simulation?

¢.  We assigned groups to fit cach role in the Land Use Alternatives Simulation, but we all
helped develop those roles from the items we listed on the chart. What group or
individual roles were identificd? How were they identified?

V. DEVELOPING YOUR OWN SIMULATION GAME (OPTIONAL)

The most exeiting simulation games are thosc people develop themselves, based on local
cnvironmental issues in their community, state or region. Can you think ol some current
environmental issues in your community around which you could develop a game? Call for
responscs. ' :

For the next 30 minutes you will work with onc or two other people, developing the format for a
simulation game based on a local land use issuc described in a news article. (Have copies of current
newspaper articles  available i students want to use them.) Remember that three basic
characteristics of a simulation game are:

I. There is a problem to be solved.
). The factors affecting the decision are identifiable.
3. Groups and individuals with different interests affected by the decision can be identified.

At the end of that time, we would like to hear trom several of you about what you have developed.

Distribute Task 1 cards.

TASK D (30 minutes)
DEVELOPING A SIMULATION GAMIE
Work with one or two other people.

Using a newspaper article about a local environmentul land use problem. develop the format of g
simulation game considering the following items:

tdentity the problem orissue to be decided upon.



Identify the choices available to the decision-makers.

Identizyv the factors having an influence on the decision.

Identify individual or group roles.

Identify the factors (for or against) assigned to each role.

Lstablish conditions for the players (i.e., resources. voting procedures, bargaining moncy, ctc.).

wn
N

o
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Develop specilic goals or objectives Tor the players.

Biclude limits or rules for what is permissible behavior (time factor, trading. number of points.
money allocations. ete.).

v

Ask for reports from those who want to share.
Questions and discussion:

. How can you use the teehniques in this session in your job situation? Classroom?

2. How could a game like this develop decision-making skills in environmental matagement”?

3. Have any of you used simulation games? Tell us about your cxperiences,

4. How can we take this process and use it to involve the public in social and political
decision-making action projects in the community?

5. How can we summarize the use of simulation games in studics about the environment?

6. Which of the behavioral outcomes did we accomplish in this discussion? (Read and discuss,)

U the group s interested in further analysis of the elements of simulation. use the following:

I One important characteristic of a simulation is a clearly defined problem. including the
choices available to the decision-makers,

a. How would you formulate the problem or issue vou were asked to decide upon’!

h. Did the developer of this simulation simplity the choices?

v, 0 so. how did he do it?

2. Assecond major characteristic of educational simulation is the factors having an ifluence on
the decision. Several objective and subjective fuctors to be considered in making a decision
need to he clearly identified. These factors indicate the data that is relevant to cach of the
possible choices,

a. What factors were selected as influences on the decision?
b Which of these factors would vou classily as objective?
¢, Which of these fuctors would vou classity as subjective?

3. A turd characteristic of educational simulations is the use of identifiable group or individual

SO
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roles to present information about the problem and many of the variables in the situation.
Also, i role can be planned to incorporate a limited number ol tactors that influence the
chotee to be made,

a. What roles were identified?
b, What variables did these roles contribute to the decisions?

¢, Whut additional roles could have been identilied?

Distribute Task I8 cards.

o
TASK 1
Deseribe how you feel about our session today.
Have commercial games such as Dirty Water, Ecology, Coca Colu Game, Pollution. cte.. on display if
possible.
Behavioral Outcomes in Knowledge
As aresult ol this session vou should be able to:

[dentity and describe three component parts of simulation games.”

Construct yvour own simulittion game based on a current environmental issue.

Name and deseribe at least 10 important types of data needed before making a tand manage-
ment decision. .

Wentify cause and effect relationships that exist in environmental management.

Describe afternative solutions to solving specific problems,

Behaviaral Ourcomes in Feclings, Awareness, Values and Action
Asaresult of this session you should he able to:

Describe how the information in Question No. 3 above affects your lite. community and the
management of the environment,

Outiine a plan of action to effect a solution or partial solution- through the social and potitical
decision-making process about the environmental issue vou need in developing your own
simulation,

57
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Lguipiment Needed

Bluckbourd or casel

Chalk

Newsprint or buteher paper tenough Tor cach group to make visual display)
Fett tip markers (lour colors Tor cach rroup to make visual display)
Masking tupe

Task cards

Commercial games on display

The Centerplace City problem has been adapted with permission from the May, 1970, Journal of
(eography from the article A Lund Use Alternatives Model for Upper Elementary Environmental
Education™ by Dennis Asmussen and Richard Cole, University of Washington.
Referenees
There are many publications on simulation games, Two that may be of value to you are:

bo Games in Geography, Rex Wallord, Longman Group Limited. London. paperback.

2o Simwdation Games: for the Social Studies Classroom, The Foreign Policy Association. 345
Fast 46th St.. New York. N.Y. 10017: Library of Congress No. 68-24538.

- o
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Comparing Two Environments

It is exciting and important to make g comparison between two environments. This can provide an
opportunity to explore the factors that allow lor differences and likenesses in at least two parts of
our total environment,

Adapting Lesson Plan to Your School and Community

Name of Lesson: Comparing Two Environments

Process  Skills: Observing,  collecting,  interpreting,  investigating, inlerring,  communicating,
predicting, measuring, recording, describing, constructing,

Suggested Grade Levels: 4-120 Fach educator will need to adapt this material to individual and
group needs.

Suggested Disciplines: Science, Social Studies. Language Arts, Creative Arts, Health, Mathematics.
This interdisciplinary activity involves students by ultitizing process skills and several disciplines

to expericncee, understand or improve local environs.

Environmenral Study Sites: This lesson plan can be used (in a rural, suburban or urban
environment such as a torest. shopping center, housing projecet, industrial site, forum, park. cte.

Designing Additional xpericnces:  Total Environment Education (See resourcee list)

. SUMMARIZING EACH ENVIRONMENT

After an in-depth study of two different enviromments, have small groups do Task A.

NOTYE: A dn-depth study of a forest enviromment night nclude the investigation of land use
Planning. mcasuring  some water quality criteria, and investigating o forest enviromnent and
crvirommental hahbitars A in-depth study of an urban enviroment wight include the investigations

of land wse planmng, water quality criteria and wreban surronndings.

Distribute Task A cards.

TASK Az (15 minutes) Work in small groups.

Analyze the data collected for cach environment and do the following:

L. List tour things you found out about . _____ environment,
b
N
3 “q
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4.

2o Listfour things vou found out about . .

(]

‘JJ

cnvironment.

Ouestions and discussion:

L. Listaad proap items on board.

2. Which things are similar in cach environment?
3. Why do vou think this is so?
4. Which things are different?

5. Why do you think this is so?

Distribute Task B cards.

TASK B 15 minutes) Small groups,

Last at least tour hasic Tuncetions of cach environiment.

I cnvironment e environment
3
hl
N
-+,
Pistribute Fask O cards.
PN
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TASK C: (15 minutes) Smull groups,

List three fuctors that aftect the quality of two environments.

e e CDIVITONIMERL i —.. cnvironment
I I
2 2
2 3.

Questions and discussion:

P, Diseuss the results of Tasks B and C with the group and list on bouard next to Task A results,
20 I what way, it any, will the environmental settings have an affect on each other?
3. Bused on your own investigations. what are some general factors that apply to both

environments!
4. Summarize the unique contribution ol cach arcu to society.

Distribute Task D cards,

TASK 1 (15 minutes)y Small groups.
List at least four of the most obvious problems of the two environments.

cuvironment cenvironment

Distribute Task Foeurds.

TASK I (20 minutes)

List at least four guidelines that you would use in planning for future lund uses in both
cnvironnrents,

b e e L enVITOITIMIECNL
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L e enViTORMICNT

Distribute Task ¥ cards.

TASK I

What can we say about environments?

Behavioral Outcomes in Knowledge

After this session you should be able to:
Identify four basic functions about cach environment.
Describe three ways in which the environments are interrelated.
[dentify three factors common to both environments.
Deseribe three similarities and differences between each environment.

Behavioral Qutcomes in Attitudes, Awareness, Values und Action

Describe at teast two unique contributions that cach environment makes to socicty.

Identify at least three guidelines that you would use in planning for management of the
environments.

Deseribe how you feel about man's use of cach environment.

Describe your recommiendations for the future management oi the area.

64
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Investigating an
Urban Environment

Set the stuge for this investigation by reviewing quickly what will take place in the allotted time.
For cxample: During this session we want to investigate an urban environment and collect
information that will tell us about the livability, functions, needs and problems of this community.
In addition to finding out about this community, you will be developing procedures VOU can use
with your students to investigate your own community.

Adapting Lesson Plan to Your School and Community
Name of Lesson: Investigating an Urban Environment

Process  Skills: Observing, colleeting. interpreting,  investigating,  inferring.  communicating.
predicang, measuring, recording. deseribing, constructing, reporting. analyzing,

Suggested Grade Tervels: =120 Fach edueator will need to adapt this material to individual and
graup necds.

Suggested Disciplines: Social Studies, Science, Language Arts, Creative Arts, Health, Mathematics.
This activity mvolves students by utilizing process skills in a variety of disciplines to experience,
understand or improve local environs.

Environnnental Stady Sites: This lesson plan can best be used in an urban environment such as a
hrousing arca. commerciat district, industrial arca. neighborhood community, school community,

shopping arca. congested area, park or watershed:

Designing Additional Experiences: Towld Eaviromment Fducation (See resource list)

o IDENTIFYING COMPONENT PARTS OF AN URBAN ENVIRONMENT

. Distribute a copy of o map of the urban arca you want to investigate to cach person. Have it
fares enough 1o make notes on when in the tield,

2. Working in small groups, dist as many things as vou can think of that might attect the
dquality of the environment in this community,

Distribute Task A cards.

TASK A 20 minutes) Work in groups of five or six.

List some things that might altect the quakity of the environment in this community. Use map or
past kKnowledge of area. Group items by categories and lubel categories.

(\-}
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Questions and discussion:

I What categories did you come up with? List on board just as groups report (e.g.. human
Factors, land use. transportation, community facilitics, cte.). I group lists individual items in
the commmunity, you may have to group and label into large categories (housing.
commerciul, utilitics, transportation, land, cte.).

2. What criteria would vou use in selecting an arca of this community to study?

3. Have cach group spend 1015 minutes drawing boundary lines around i arca they decide to
investigate. Use map passed out at first.

<. What could you do in this community to collect first-hand information about cach of the
categories decided upon?

I CONSTRUCTING AND DEVELOPING AN INVESTIGATION

Distribute Task B cards.

TASK B: (60 minutes)

Develop a plan ol action to investigate the part of the community chosen. Consider such things as
how to divide responsibility for collecting information:; what information to collect: whether the
group will stay together or split up: the most efficient ways to collect and record information. and
the tools needed to record information.

NOTE: Information in Task B should show relationships between items from the inventory, canse
and cffect relationships, conflicts and complenents and specifics or detqils which help explain or
claritv a refationship. Methods include questioning. opinion polls from residents, user counts of
Jaciliticos, traffic cownts and maps in great detail.

Askcach group 1o report”hriefly on the procedures they have developed for the plinned
investigation of the . __________ community.

HE COLLECTING, RECORDING AND REPORTING SURVEY INFORMATION

Distribute Task € cards.

TASK (o (3-4 hours) Field investigation.,

Lach group shoutd spend three to four hours to do a visual survey and investigution of that portion
of the community decided upon, using the methods of collecting., recording and interpreting data

08
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cach group developed.

Distribute Task D cords.

TASK D (5 minutes for cach group) After return from ficld investigation.

Plan u five-tuinute report that describes the methods used and the information collected in Task C.
The report must use the folfowing criteria:

a. Use mote than one person as spokesman.

b Use visual displays.

¢ Include a varicty of information media and methods of getting it.
. Five-minute time limit,

¢.  Consider what you did, how you did it and what it meant.

Quest

.

v,

ions and discussion:

What are some component parts of the environment that you just investigated,c.g.. rouds,
homes. businesses. rivers and recreational areas? List on board.

In what ways are the component parts interrelated, ¢.g., transportation to business, buildings
to public utilitics, transportation to land forms, strip city development to transportation,
cle.?

How doces cach part ol the investigated community relate to the other arcas? To the total
community”

What would happen il one whole segment of the community were eliminated? One
cittegory?

What cexamples are there in your arca that illustrate the past, typify the present and indicate
the future.

What are your recommendations for meeting future needs in this arca?

I you were the city planning commission, what guidelines would you develop for
consideration of future developments in this area?

Identity three factors that affect the quality of yourt area.

IDENTIFYING  AND  CONSTRUCTING AN INVESTIGATION OF ONI ENVIRON-
MENTAL PROBLIM

Lets take an example ot one interrelationship and investigate one segment ot it.

NOTE:  Pick one example, such as transportation and teaffic congestion. and have group list items

6O \
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wnder tie following three columns, one coltnm at a time.

Witat we want to find out el

the interreletionship How to collect the ingormation How to record information
How many cars? Survey-visual count Graph
Where do they go? - Questionnaire Description
Where do they come tfrom? Questionnaire Miap location

Distribute Tusk 15 cards,

TASK 120 (30 minutes)y Work in original small groups.

Scleet one interrelationship or problem that you identified and develop an in-depth investigation to
Find out more about it. Consider: What you need 1o find out - actual samples of how to colleet and
record information. cause and cffect velationships involved . alternative solutions to the probiem.
where tocollect additional data and what social and political decision-making processes are
available, :

NOTIL: If this whole lesson is done over an extended period of time, cach group should be
allosved to carry out its investigation,

Questions and discussion:
. Have cach group make a report covering points in Task B,

2. Now that we know more about the community, do Task F.
Distribute task cards,

TASK F: (15 minutes) Small groups.
List what you can say about your study arca in relation to its past. present and future regarding:

{tnctions ) : Problems Needs

AN
t‘J ')
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Questions:

I What are the basic tunctions of your study arca” Whole community?
2. What are some ot the most obvious problems?
3. What are somie of the needs of the study arca?
4. Identify three factors that affect the quality of the environment in the arca studied.
5. What impact does this survey area have on the management of the community?
, G, What additional information would vou like to have had before making o decision?

V. COMMUNICATING FEELINGS, AWARENESS AND VALUIES

Distribute Task G ocards.

TASK G

Desceribe what vou would do to sobve or improve the problem you identified in Task IE as a member
of u community action group or as a part of the political decision-making process in your
community.

OQuestions and discussion:

I Discuss individaal conmments.,

20 What type of community action can we take to identify and motivitte people to collect and
interpret data, arrive at alternative solutions and take intellicent action to decide on the best
solution consistent with the needs of the environment and socicty?

Stinmary questions:

I Wiat did we tind out about the environment in our study?
2. How can we summarize our discussion and investigations?
30 What processes und methods did we use inour investigation today?

Distribute Task 11 cards.

TASK H:

Describe in writing how you feel about our session today,

ERIC <O
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MICRO-URBAN INVESTIGATIONS (OPTIONAL)
In addition to mgjor compouent parts or categories of an urbuan cnvnmmmnt there are many
opportunities for small individual environmental investigations. Investigations of this nature should

he developed in writing along the same procedures as in Tasks B, C or E.

Distribute Task | cuards.,

TASK I:

Develop in writing an investigation about some part of the man-made environment. Describe
procedures for conducting the investigation in action or process terms and state objectives in
behavioral outcomes that indicate some minimal expecetations in acquiring new knowledge and
skills.

dlere are some suggested micro-urban environmental investigations:

. Correlate observable weather conditions to air pollution index.

2. Correlate man-made sounds to noise pollution.

3. Duesceribe effect of signs and billboards on sight pollution. .
4. Deseribe effect of architecture on aesthétics. -
3. Describe impact of local shopping center on community.

6. Conducet a supermarket survey (packaging, buying habits).

7. Interpret the man-made landscape using architectural styles. cte.

8. Observe and record life in a park.

9. Explain man’s effect on watersheds through paving.

0. Explain under what conditions plant life can live in a blacktop environment.

Compare a downtown city block to a residential block.

Determine the effect of different types of man-made surfaces on water holding capacity

and runoff.

130 Determine the environment of a city tree.

Fd. Determine what is ina ity block.

IS, Noise pollution - determine where noises oceur most frequently and which city noises
could be reduced to minimize noise poltution.

Foo Give an analysis of traffic past a predetermined point.

F7. Inventory and clissily historic structures within the central business district of your
hometown and determine necessities for their protection.

[N Deseribe the effect of g four-day work week on the community environment.

1Y Docs storm runoft from city streets contribute to water pollution”

200 Tdentify factors and develop tools to help in recording and interpreting air p()llull()n

indexes in the local community, '

Belavioral Owtcomes in Knowledge

Asrresult of these activities, you should be able to:
Tdentity ot Jeast three factors that attect the quality of the environment.,
Describe w procedure to use in initiating an environmental investigation that can take place in
any urban environment., o
7ﬁ
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Identfy at teast three component parts of an urban environnent.
Doscribe fonr interrelationships that exist between component parts of the environment

Belwvioral Chitcomies in Feclinegs, Dwarcriess, Talnes and Action

As o result of these activitios. you should be able to:
Deseribe what you can do to become involved in community action reograms that identify and
surso L tsolutions to locul envirsninental problems.
Deseribo how you and other people in the community can become involved in affecting the

foon colitical decision-making process through environmental urban investigations.
Analyys e cause and effect relationship of factors attecting the quality of the environment.

Thes s prerequisite Lo any positive change,
Fdentify torces and change agents that can be used tor or against an improved livability of the
RERSH N

Lopeedpeont Needed

Fonbeed maps of the arban arca 1o be mvestigated. blackboard or newsprint casel. felt tip markers
ar chalk and paper and peneils,

Additional Titormation
The following work sheets could be used to provide additional information to people investiguating
anowrhan envivonment atter they have completed Tasks A, B and C. The group may identily
ditrerent component parts of the enviromment than those listed here.
LAND USH SURVEY WORK STHELET

Vo hvesieory and Plot on Map

Fist the major uses o land in the arca under study.

Group these uses into appropriate categorics.

Label the categories,
Develop u legend for plotting this data on the map.

20 ddiviesnal Tnternation
Devise vour own methods to cottect and record data. Submit written summuries of the methods
andd data toy onr group leader.
How does cach tand use atleet the other land uses of the area?
What problems exist because ol certain land uses’!
What Lind use problems in this arca are reluted to regional teg.. Portland metropolitan arcua. San
Francisco Bay area, Athinta metropolitun) environniental problems?
What things are being done 1o the aind that are compatible with the characteristics of the land
and the necds of the people?
Which Lind uses are chunging?
What proposed projects could aftect Tand use patterns in this area”
NOTE: The above questions are desiened ro help s ou look Tor sionificant relationships between

things in the covronment. Tone may not allow you 1o investivate all of the suggestions. You will,
theretore, hove 1o decide which things are most steniticant in the tme allowed. FPeel Iree to wdd o
the Bist or chanee it as needed.

~1
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Somcthing To Think 1 hout

For cacl ol the land uses yon investigate, ask yoursell’
Is 1t ina good location to serve its purpose”?
What does it do to the environment?
What kind oFan env.e nment does it have?

3. Sunonary Questions on Land Use Survey

See questions and discussions after Task D.

TRAFIFIC AND TRANSPORTATION SURVLEY WORK SHEET
Voo dnuventory and Plot on Map

List the major trallic routes in the area,

Grroup these routes into appropriate categorices.
Label the categories.

Develop a legend Tor plotting this data on the map.

-

20 cddditional Information

Devise your own methods to colleet and record data. Submit written summarices of the methods
and data to your group leader.

List the major user groups of cach category listed in Question 1 above,

Which are the most heavily traveled routes?

What problems are associated with trallic and transportation in the area?

What is the elTect of these problems on the rest ol the study arca?

What trallic and transportiation problems associated with this arca are related to regional (c.g..
Portland metropolitan area) environmental problems?

What proposed projects could affect tralTic and transportation patterns in the arca?

NOTIE:  The above questions are designed to help vou look Tor significant relationships between
things in the environment. Time may not allow you to investigate all of the suggestions, You will,
theretore, have to decide which things are most signilicant in the time atlowed. Feel Tree to add to
the list or change it as needed,

Something to Think Jbout
FFor cach ol the tratTic and transportation routes you investigate, ask yourset!’
Is it in a good location 1o serve its purpose?

What does it do to the environment?
What Kind oCan environmen! doves it have?

Ao Summary Question on Traffic and Transportation Survey
See questions and disenssions alter Task D,
COMMUNITY FACILITIES AND SERVICES SURVEY WORK SHret
Lo Deventory and Plot on Map Y
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List the community facilities and services in this arca.
Group these facilities and services into appropriate categories,
Label the categorices.

Develop a legend for plotting this data on the map.

2 ctdditional Information
Devise your own methods to collect and record data. Submit written summaries of the methods
and data to your group feader,
List the user groups for cach category in Question | above.
What reasons can you give for the locations of cach of the community facilities and services
fisted?
What nceds of the people are being met by these facilities and services?
What needs are not being met by existing facifitics and services?
What problems are associated with the quantity and quality of community facilitics and services
in this arca?
Which of these problems are related to regional (e.g.. Portland metropofitan arca) environmental
problems? .
What proposed projects could atfect the use and eftectiviness of community facilities and
corvieres in thic aren?
NOTE:  The above questions are designed to help you ook for significant relationships between

things in the environment. Time may not allow you to investigate alf of the suggestions. You will,
therefore, have to decide which things are most significant in the time allowed. Feel tree to add to
the list or change it as needed.

Sonnething 1o Think About

For cach of the community tacilitics and services you investigate, ask yourself

Is it in a good location to serve'its purpose?
What does it do to the environment?
Whitt Kind of an environment does it have?
|
Smntary Questions on Communnity Facilitics and Scrviees

See questions and discussion after Task D.

ENVIRONMENTAL ASSETS AND LIABILITIES SURVEY WORK SHIEEET
heventory and Plor on Map
List the environmentaf assets of the arca (physical and visual),
LExamples: Historic fandmarks. structures with visual impact, natural Teatures and acsthetically
pleasing entrances,
st the environmental Habilitics of the arca (physical and visual),
LExamples: Conflicting fand uses, heavy traftic streets, residential overcrowding, poor paving.

curbs, sidewalks, adverse natural features and sameness of environment,

Group the environmental assets and labitities into appropriate categorics. Lubel the caterories,
Develop a legend for plotting this data on the map.
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Nddrrcnial tntenngition

Dovise s our own methods to colleer and record data, Submit written suinnirics of the methods
and dati to your croup feador,

How do the environmental assets aftect the rest of the area? Be specitic,

How do the environmental Tabilitios aftect the rest of the area” Be specific,

Which cnvivonmental assets have potential tor serving as building blocks to improve the
Ivability of this area?

What problems exist hecanse ot adverse envircnrental factors in the aren?

What envivonmental problems in this area a: 2 reiated Lo regional (c.g.. Portland metropolitan
arcad environmental problems?

Wihat proposed projects could atfect environmental assets and liabilities in this arca?

NOTES The above questions are designed to help you Took for significant relationships between
things in the environment, Thne miay not allow you to investigate all of the suggestions. You will.
theretore, have to decide which things are most significant in the time allowed. Feel free to add (o
the Tist or chuanue it as needed.,

Sevnietliing to Think AAhout

For cach of the environmental assets and liabilitios vou investigate, ask vourselt:
It i o vood location to serve its purpose”?
What does it do to the environment?
What Kind of an environment does it have?

Stprovcry Questions on Enviroannental Assets and Liahilitios

Se gqiestions and discussions alter Task D,

SOCIAL SURVEY WORK SHEET

o dnventory and Plor o Map

Collect information about the population characteristics ot the area. ¢ ages income. educa-

tone size of tudlies. renters-owners and length of residence,
Developadesend Tor plotting this'data on the map.

S0 Wit Ttorna tion

Devise yvour own miethods to colleet and record data. SUbmit written summnmirios ol the methods
and data to vour group teader,

What needs of the restdents are met by iving in this area”

Wit socral problems esist in the aren”

Which probdems assoctred with tns area e related to regional (e, Porthind metropolitan
At ermvnoniental problenis? :

Wit chanmne conditions in the area e ereating probiems for it residents?!

W |\l'l\[‘i)“‘il projects could:
Atboct the e stvle ot people m ths e
Feadh tee chanee i the population charactenstios ol this aren”?

What e the atiitudes of the people me this area tosward sovermmental and private sorvices,

0
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crteecn i o erallbquahity ot Bire i the area? Seeattached opinion poll,

NOT Pl ivscc oty are dessanied 1o bl Vo Dol tor signiticant relationshipys between
fennrgs oo il Cooir viony e may not allow vou to narestivate all of e suggestions. You will
therctaore Jeoe w0 L calde whiich things are moss sisnssioant in the iinee alloveed. Please feel free o

add i g e o G e s reeded
SooNtminary Qaostions oo Social Survey

Seeauestions and discusstons alter Task D,

SOCTAL SURVEY QUESTIONNAIRE

NOTI Fill i the bk il appropricie words, depending on the location and purposes for
whiclh vow are using the questionnaire.

1o T hve in e A CTOSSSUTC S )
(shop)

SooOveralle e as a place o (live) is:

Y VERY GOOD CHOQUITE GOOD (3 JUST IFAIR 1 POOR CIVERY POOR

S0 What T ike best about . ; . - BSOS 1

oMy bipeost complantaboUl L

SooHere s what | think should e done about that -

Q e
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Outline for Investigating Snow

Set the tone Tor this investigation by reviewing the tasks that will be covered in the allotted time.
Example: In the next three hiours the class will investigate the impact of snow on wildlife, water and
trees. Students will check insulation quahtics of snow., infer femperature, as well as 04 and pH
content in snow as opposed to a stream nearby. Class members will measure the Ho0 potential of
the snow and discuss its ccological, social and political impact. Please check behavioral objective at
cnd of the lesson to fucilitate evaluation of this session. Show the Hach Kit to the group.

Adapting Lesson Plan to Your School and Community
Name of Lesson: Investigating Snow

Process Skifls: Observing, collecting. interpreting. investigating, inferring, communicating, testing,
predicting, measuring, recording, describing, constructing, reporting, analyzing.

Suggested Grade Levels: 4-120 Each educator will need to adapt this material to individual and
group needs,

Suggested Disciplines:  Sovcial Studics, Sciencee, Language Arts, Creative Arts, Mathematics, Health,
This activity involves students by utilizing process skills in a variety of disciplines to experience,
understand and improve local environs,

Environmenral Study o Sites: This lesson plan can be used in a rural, suburban or urban

cavironment such as a school ground, empty lot, park, forest, yard. nature center or wildlife
area,

'

Desiening Additional Experiences: Total Environment Education (see resouree list)

I, OBSERVING THE SNOW ENVIRONMENT

Assign Task A tor recording observations of the snow, Walk to assigned investigation areas,

TASK A (10-15 minutes) Work by voursell or in small groups,

While walking to a specitic vantage point, make observations and written or verbal reports of the
inttucnce of snow on:

Water . . ‘ . U -




Questions and discussion . (10 minmiges)

oo What was noticed about e snow?

What was noticed about the snow around the base of Targe trees?
What tree types have been aftected most by the snow?

400 What effect does the snow have on the lake (streant)?

-

I OBSERVING AND RECORDING ANIMAL HABITATS

Questions and discussion: (1O minutes)

Foo Whatanimals would one expect to find living in this area now?

20 What are the needs ot these animals?

20 Where would one ook tor animauls around here?

. What are some of the different kinds of labitat available tor wildlife in this area?

TASK B: (10 minutes) Work in small groups.

Lxplore as many places (environments or habitats) us possible and record cither observations of
animals or sightings of their traces, Look Tor and list the animal signs (partly consumed foods, scats,
homes, bird nests, feathers, ete.),

Questrons and diseussion:

I. How many habitats did vou tind?

20 What factors made one habitat more desirable than another®

30 How daes the impact of man’s activities compare with the impact of other animals?
4o How can we suninarize the effect of snow on animal habitats?

TASK ¢ 20 mi|.|‘||tc\)
L COMPUTING THE WATER CONTENT OF SNOW
Instructions for collecting and recording water equivalents of snow.
Ao Measure snow depth in six random onssite locations. Be sure 1o select arvas where there is
hiethe drifting and no man-made tracks, Record the depth at cach focation, compute the total

aidbdinvrde by the nmber of measurements to compute drerage snow depih,

Stm of meastrements - Average snow
NoL ol measturements f depth ininches

Anacrefoot s one aere G500 sqo 10 ol water, one foot deep, containing 323,000 gallons. An

S0
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acreanch cquals approxinately 27.000 salions ol 1L0.

b Dind the water volume content of the snow per acre.

10

Lveree depth of snow)

Cinchex)

(o, ol inches ot H50)

For this problem use the Ha0 cquivalent of snow 1:10. One inch of H50 equals 1O inches of

SOW,

oo all of it could be captured. amount ol 1.0 on site,

»\ 27.000

(No. of fnches of 11,0)

(IES0 i 1 acre-inetn

AN =

o 11-0 on site)

(acreage) #E5 (auls,

FEACreage or fractions ot acre information should be made availuble to group.

o Find how many people could be supported by the 1150 cquivalent o snow on the site.

{wals, of 1150 on sited

+ 200

(ave. daily T150 needs)

(people supported)

I MEASURING AND RECORDING SNOW CHARACTERISTICS TO TEST PREDICTIONS

TASK Do 10 minutes) Work iy ymn'scll'",‘

B

O thes sire the predicted air temperature will be

~

the snow temperature at 13 depth will he

5

the snow temperature at 273 depth will be

the monnd sarfaee temperature will be

the phb o e meleed snow will be

the dessobved 0 count will be

Reep these predictions tar referencee,

NOT i
distrehacred prior tor st Task D

N

because

. because

o because

becatise

hecause

hecause

piland dissolved O aeed ro b pesied w0 nearby water source and the rosalis
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CQuestions and discussion:

As o proup discuss the range of predictions.
What criteria did you use to arrive at your predictions?
How et we test out our predictions”

‘v Lo —

HIL VERIFYING PREDICTIONS

Dircctions to groups: Test the predictions just made by using the Huach 05 pll Testing Kit
(instructions are inside the lid). There are several jobs to be done in testing. Part of the group should

be assigned to take the collected snow samples back for melting and testing.
NOTI::

[ is not necessary (o demonstrate the wse of the ki, Let group doil.

Thermonmieters, vardsticks. cans. snow shovels are needed (o complete Task 12

TASK L
involved in the testing,

(20 minutes) Work in smatl groups (4 to 6 people). Make sure everyone in the group gets

Temperature Dissolved
. . Water Content
Lacation lime Air - Snow Grownd plt O~ (ppm)  (gals.)
S S —
Pre- y e | Pre- § de- | Pres | de- | Pre- | Aes | Pre- | Ae- | Pre- | de-
die- | tal ) die- | wal | die- | el | dies ) ol | dic- | meal | die- | eal
tion | Test | tion | Test { tion | Test | tion | Test | tion | Test | tion | Test
l/z
5
._/3

Voo dnsttdution

As snow compuadcts, its insulation ability is altered. Using the thermometer, take

temperatire readings at the following points: (1) 3 feet above snow, (b) 1/3 depth, (¢) 2/3

depth, ¢ and ground surface.
20 Depthe of Snionw
measurements at various locations.
20 Water Content

)

Using your yardstick as a measuring device, compute the average of six

Compacted snow will contain more water per unit of volume. To determine

HH0 content, take a coftfee can and shove it into the snow until the snow is level with the rim of
the can. After cutting the snow away along the lower rim, tuke several samiples of compact and
noncompact snow and put them in plastie bags, Take the plastic bags bac' to be melted and

tested tor pliand 0 5 content.

Questions and discussion:

Fhve cach group report the results of their tests to the entire croup. Compare results,

b What might account for any differences in results from cach group?
How didh test results compare to predictions?

-

[s 1t neeessary 1o have sophisticated equipment to determine temperature, O, pH, cte.?

40 Under what conditions might we expect tooget ditferent test results than we did today?

I\lﬁ
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I we took the temperature depth o snow at buse of lilh what difference might we find?
o Could we predect frost depth in the soil fron our current information”
Hoa quick thaw oceurred, what factors would influence runoft riates?

-

IV, COMMUNICATING FEELINGS. AWARENESS AND VALUES ABOUT SNOW
Question and discussion:

fs snow good or bad? -

TASK 2 (10 minutes) Work by voursell,

1. Describe in sentences vour feelings about snow.

e

2. Desceribe in three sentences how you generally feel toward snow,

3. List your feeling about snow in the various categorices.

a. licological y
b, Social

¢.  Psvehological

do Economieal

Stornmary Questions:

wWhat did you find out ubout snow from the day’s investigations”
What ceffect does snow have on other resources?

How can today™s discussions and investigations be summarized”?
Wihat methods and processes were used in today's investigation?

d s Ly —

Behavioral Outeomes in Knowledge

As o result of the investigation, you should be able to:

Demonstrate the ability to test out predictions about snow as relates to pli, O and temperature
by using several items such as water Kit and thermometer. N

Measure a volume ol snow and determine the water content and number of people it would
support.

Measure the insulation properties of snow at sever! lavers.

Bohaviaral Outeomes in Peelings, hwearcness, Palues and Action
As orosult of the activities, vou should he able to:

Deseribe mowriting how vou Feel about snow in several situations,
Communteate feelmesaowargness ad values of staow,

ERIC
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Feprapimcnt Ncoded Clor a lass of S0 stud e )

Sowater testing Lity

4 thermometers

4 snow shovels

8 coffee cans

vardsticks

S large plastic baes

30 fesson plans

Felt tip pens and chart paper

o’

Hods suggested that continuous revision and refinements be made by students using the lesson to
et their specttic needs.

NOTE This lesson plan was developed for use in teacher woerkshtops by Joius M. Pager, Milwaukee,
Wisconsin, sith ideas from Rod Smith, Lansing, Michigan, Jannary, 1973,

o
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Investigating the Effects of
Fire on the Forest Environment

Set the parameters for this investigation by reviewing guickly what will be covered in the allotted
thme. Fach sk takes approximately one hour to complete,

This Tesson plan will help sharpen powers ol observation. ability to predict and infer effects of fire.
asowell as explore the feelings and current thinking about fire and how it refates to other forest
conditions.

Adapting Lesson Plan to Your School and Community

Name of Lesson % Frivestigating the Effects of Fire on the Forest Environment

Process SKills Observing, inferring. predicting, collecting, measuring, interpreting, analyzing,
communiaating, describing, investigating, exploring, recording, desceribing,

Stuggested Grade Levels: 4-120 Bach educator will need to adapt this material to individual and
sroup needs. -

Suggested Disciplines: Social Studies. Mathenutics, Science, Language Arts, Creative Arts. This
Cactivity involves students by utilizing process skills ina variety ot disciplines to experiencee,

understund or improve local environs.

Ervironomnental Stiedy Sites: This lesson plan can best be used inoa rural environment such as a
private. state or national forest,

Desicning Additional Expericnces: Total Enviconment Fducation (see resource list)

] ORSERVING ANDINFERRING FRFFECTS OF IR

Take the vroup to g recently burned area. Distribute Task A cards,

FASK AL 7025 minutesy Work ingroups of § to 6 persons.,

Fook over the area. Record vour observations about the effcets of fire on the tollowing resources:
tPass out hand lenses)

nees fpossible reasonyi

[NEE IR CHhservgtions pw it von eagiced

1o Cover threes, plants)

! Wildhte

TN

SO estheties




NOVE Instructor mai need 1o sk several focusing questions (o luve the groep dise UsS effects of
fire corall resorrees

Qiecstions and discussion.

o What did vou see?

2o What effect does the size o plant materials (fuely have on the way a fire burns”
30 How did this fire ¢humy compare to other fires?

. Invour opinion. which of the resources were most aftected by this fire?

S0 Were there any benelicial offects? Under what conditions, could there have been?

G s Hire w naturad phenomenon thappening) in a forest environment? Explain.

Ho COLLLOTING. MEASURING AND INTERPRETING DATA ABOUT THE FIRE

FPASK B2 20-25 minutes) Work in small groups.,

Lo Draw aomap ot the fire. Show as many key features as observed  slope. roads. streams.
vegetation, ete.

T Show on the map where and why the fire stopped. and where it started.

3. Distribute Task B cards,

Qurestions aned disceussion:

oo Whar did the tire burn?

20 What miluenced the shape of the fire?

S0 What caused the fire to stop burning”?

4o Dud the tire hurn “hotter™ some places than others? Why?

S What effects will removal of any one of the three elements have on the fire?

60 As o restlt of our discussion, three things keep cropping up; what clements were num\lr)

For this or any other tire to burn?
[Fvouwere the boss of the fire fighters, how would you have Tought this fire?

Iportant Convept:
The shoutd be the culminating concept in this
1
Tasho AL some powtm time, the diagram oty should  be constructed  as the
sroups respotd

L TOENTHEYENG AND PREDICTING USES OF VARIOUS FIRE SUPPRESSION TOOLS

[ NSt s ey Work an sioups of 308 6 persons
RN
) AW
ERIC -V
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Lxamine the various fire fighting equipment. Describe which element(s) of the fire triangle
the tool could be used against and how.

Backpack Pump

Cutting Tools  Axes, Puluski. Council

Scraping Tools  Broom, Ruakes. Shovels. Mcléod
Power Chain Saw ’

Drip Torch - Fusee

Nfs ety —

H avaitable, demonstrate fire plow and bulldozer.

NOTE:  Have one sample of cach tool available for cacl team to examine and discuss their uses
and relative merits in fighting fires,

Fuel Heat Air (0,)

Questions and discussion:

. Why were these specific tools picked for fire suppression?

2. How would a team use them in suppression?

3. What physical features might influence the choice of tools to be used?
4. Which tools - and in what order - would vou use in this arca?

5. To summarize discussion, how are the fire clements and tools related?

IV. OBSERVING AND ANALYZING CHARACTERISTICS OF SAFETY AND FIRE

Task D s optional and can be deleted if time is a factlor.

TASK D (Part 1 Safety) (10-15 minutes) Work in a group of § to 6 persuns.

I, Examine the tools and list the hazards and possible steps to be considered to prevent people
from getting hurt, including other fire fighters.
2. Consider both use and transportation of tools. Have teams st their ideas.

Questions and discussion:

1. What dangers would oceur in use ot these tools?
2o Are there any tools that aren’t hazardous?
3. What should we consider as relates to spacing of workers”?
40 In vour opinion. what physical features in this arca should be considered in tool seleetion?
89
&) C
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NOTED Discussion leader should swarelt closely tor hozardous situations and correct Jlagrant
viodations,

TASK D (Part 11 Simlated Fire, 1520 minutes’ Work in agroup of 5 1o 6 persons.,
NOTE: The following stiowdd be done betore the Lroupy gets Lo the simudation area.

o Perimeter of fire defined by tlagging or string.

2o Use terrain and cover typical of the geographical arca.

3. I possible. use clongated shape approximately 20 to 40 meters.

4. Provide o varicty of tools for cach group (possibly leave a specific one out to prove a point).
5. Remind the group about spacing and safety.

6. Obtain the local weather forecast and report it to the groups.

7. Allat the group five minutes to plan strategy.

S, Give the grovp 1S minutes to build a fire line.

I contusion develops in Ttem 8, during critigue draw out the concept tat fire fighting is a sciznce.

Questions and discussion:

. How did you determine the method to attack the fire and tne places to start?
2. What was the significance of the weather report? How did vour strategy relate to the f E
conceept,

What factors could change which would require a different attack strategy? Why?

4 What Tactors should the fire boss consider and check before committing his crow?

What factors should be cousidered betore the fire crew leave?

0. Did vou observe hazardous use of tools? Explain.

7. How would yvou summarize our discussion about safety, selection and use of Tire fighting
tools and attack technigues?

‘v

‘N

V.o COMMUNICATING FEELINGS OF AWARENESS AND VALUES OF FIRI

TASK o (Part b Preseribed Burn and Fire, 15-20 minutes) Worl, in groups of 5 1o 6 persons.
Wildtire: A anplunned forest or range fire requiring vigorous suppression action.

Presenbed burn: - Dehiberate and skillful application of fire to natural fuel under caretully
presertbed - onditions to accomplish certain planned benefits.

Prescribed tire:  An unplanned fire occurring inan area where a carctully preparcd preseription
requires modified suppression action to accomplish certain planned benelits.

Set the staee tar this task by developing a (lvl'i'nil.inn of three words with the groups.
I Preseribed burn
Prescrthed fire
N )
Q
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3. Wildtire
The roups e toanalvze and Hst possible consequences of the three types of fire,

Ldvantayes to pesonrees Disadvantages (o resottree

4. - PSRN

=

Prescribed Burn

Prese ribed e

Wildtire

Fach ream should prepare o one-line statement for group presentation that denotes ideas on cach
. Fire tyvpe.

TASK 1o Part 11 Feclmgs About Fire, 5-10 minutes) Work by vourselt,
As e result of all our discussions, write @ deseription of [ire using the outline listed

[ Use two words to deseribe it

Thiee acticn words about what it docs.

A four-waord phrase to desceribe vour teeling about it,

oo One word which summarizes your phifosophy about fire,

NOVU S Pacony v verv amportant in this tavk. Ash Jor voluieers to share their ideas. Use a casual
pproach Yo are dealig with values, and participunis should feel free to express their feelings.
clacer e sronpy Tas sharcd their ideas and feclings, offer congratulations and inform thent that they
Tave st had their fire reading as pocets. hwriting abowt fire in this wai, they have weitten a tormi
ol poctry, cinguain (sp-hane )

Ouesiions and discossion .

o What did wee find about fire in our discussions” (Make o Tisto ! time and charct are available)
What plice does fire presention have in your evervday life?

[ow can we sumitnarize ou: discussion about tire?

Phve vour feehngs changed toward fire as o result ol the ivestigations”

— e

FASK I

Deseribe my widting how vou teel about the session today,

[Cthe fesson plan is divided into two sessions, get an evaluation at the end of cach segmeat.

01
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Behavioral Outcomes in Knowledge
Asaresult of these activities, participants should be able to:

List both beneficial and harmful effects of fire on resources.

Identily tools und safety measures to remember and use in fire stppression,

Setup miinvestigation (analyze and interpret data) related to past fires.

Draw a simple sketel (map) that takes in the physical features related o fire,
Describe the triangle A theory and the relation to fire and suppression,

Behavioral Ouitcomes in Feclings, Awarceness, Values and Action
As aresult of the fire investigation, participants should be able to:

Describe how you feel about fire’s effect on the resources.

Deseribe several things we can do in our everyday activities to legsen the fire hazard and/or
cause aminimal amount of harm to the ccosysten.

Cominunicate your feelings, awareness and values by deseribing in writing the positive effects of
a prescribed burning.

Fgquipment Needed

6 hand lenses

Task cards

20-40 mcter measuring tapes
FFlagging string or colored tape

1}
Tools m multiplé of number of anticipated groups

FRIC “
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Outline for Measuring
the Environment

With the competition tor Tand use increasing rapidly and the necessity for a better understanding of
proper zoning and lind utilization, a knowledge ot land measurement and spatial relationships is
essential. The following activities and tasks can provide some simple tools to involve students in
Fnd and space measarement .

This lesson plan outline includes seven activitios and skilb arcas to assist i constructing several types
ot maps that can be used in environmental investigations,

Adapting Lesson Plan to Your School and Community
Nume of Lesson: Measaring the Lnvironment

Process Skills. Measuring, recording, interpreting, analyzing, constructing, describing, interpreting,
conumunicating, investigating, exploring. '

Sugeested Grade Levels: 4120 Mathematics, Social Stadies, Language Arts, Science. This activity
involves students by utilizing process skills in a varicty of disciplines to experience, understand
or improve local envirans,

Evirnmental  Studyv Sites: This lesson plan can be used in o rural, suburban or urban
environment steh as @ school ground, neighborhood, city park. forest, farm, yard. outdoor
Liboratory or nature center.

Designinge Additional Experiences: Total Enviconment Education (see resource list)

The metric system should be used for those schools who have staff qualified to make the transition.

I MEASURING THE LENGTITOF YOUR STEP (20 minutes)

The fiest skill needed to estimate distances without using a tupe measure. Instructions and directions
on page V7

. LEARNING TO USE THE SILVA COMPASS (20 minutes)

This is necded in order to calculate and record directions and distances of given arcas. Instructions
and directions on page 99,

. USING THE COMPASS AND PACING SKILLS (30 minutes;

Playing the Compass and Pacing Game by using the length ol step (1) and the compass (11) alfows
the participant to apply these two skills in a problem=solving situation. Instrictions and directions
on page 104

IV, CONSTRUCTING AND USING THE INSTANT MAPPER (60 minates)

The instant mappen is an inexpensive way to make a map using bearing and distances collected using
the skitls Tearned in 1 and HE Use the Instant Mapper to plot some of the Compass and Pacing

Game problems in 11 to chieck out proper spacing. Instructions and directions on page 106.

g=
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Vo EAYING OUT A NATURE TRAIL (120 Hninules)

One way to apply the compiss, pacing and instant mapper skills is to ay out a nature trail from
scrateh or to reconstruct one from a given set of bearings and distances. Instructions and directions
on page 10X, T

VI CONSTRUCTING AND USING A CARDBOARD BOX PLANI TABLE (60 minutes)

Many tinies it is not possible to learn to use g compiass o an instunt mapper, The Cardboard Box
Phine Table provides o way to make o map without the use of the compass, Teachers find this an
casy way to nvolve pritnary students inmap making. Instructions and dircctions on page 113.

There are many other simple methods to measure the environment. Examples include lcarning to
s dipsccompisses, acrial photos. abney (compass) levels and homemade transits, Whatever
methods and activities are used. measurement of the cnvironment provides a tool to further
fnterpret the information we o tect.,

VI COMMUNITY FEPLINGS. AWARFNESS AND VALUES ABOUT MEASURING T
FNVIRONMENT

TASK A

Lo Describe inwriting three contributions that measuring the eavironment can make (o
covironmental management.

2o Deseribe at least one measurement activity that you can take in vour evervday lite to make
dvontribiton to the management of vour community.
Jom vour home . OO
b vour community

Deseribe the henetits of cach action in Achivity 2,

,

-

Questions and diseission

Lo What are some processes we've used during thwse activities?

20 What contributions can measuring the environment make to environmental management?’
3. How can vou use this in other areas?

o What are some problems encountered during these tasks?

So How can we sum up our activities in two or three higideas?

TASK B

Deseribe mowriting how you feel about our session today.

A 90
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Belwaviaral Outcomes in Knowledge
As aresult of these activities vou should be able to:

Compute the Tength of your average step, given a premeasured 100-foot distance.

Demonstrate your knowledge ol the compass by accurately setting a given bearing and following
that bearing for a short distance.

Demonstrate your knowledge of the compass by sighting on an object and setting the correct
bearing and Tollowin: o coring for a short distancee,

Constract and use an in. ¢ pers determine the proper scale to use and lay out and map a
stxssided nature trail.

Construct and use o plane table and accurately map o pradetermined arca. including at least
three reference points.,

Using o constructed plane table, you can measure a nonpaceable distance.

Behavioral Ointeones in Peelings, Awareness, Values and Action
As a result of these activities you should be alsle to:

Describe youwr ability to use a compass.

Deseribe Hand why you feel more secure in the environment with-a knowledge of how to
measure the environnent.,

Deseribe how vou Teet about the value of measurement in the environment,

Referenees

Mapping by Diavid Greenhood

Be Experg Widh Map & Compass by Bjorn Kjellstrom

Man, Compass and Campfire by Don Rathill

Map & Compass by Forest Service. PNW Region, Putting Conxervation to Work, Recreation Aid
No. 2, U.S. Forest Service, PO Box 36023, Portland. Oregon 97208

o MEASURING THE LENGTH OF YOUR STEP
Measuring the length of vour step is the first task to be done before measuring the environment,
Lguipment Needed:

21 stikes numbered consecutively

100-Yoot tape !
Sithva compass to fay out =W line
Penotls with erasers
Length of step chart
Step-foot conversion churts
Hammer or rock (o pound stakes
Instructions lor laving out
Boy Scout Compass and Pacing Game

Questions and discussion. .

FooThe distance froon thie toe o the last stake i this covs eis 100 feet. Refer to stanes set up

FOr compiiss @i,

ERIC | "
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Walk aneven, normsd step all the way down. then all the way back.

SooWhat wil e the total distiee vou walk! 1200 feely

4 Count the total namber of steps vou tihe on the way down and on the way back. Don't let
people i up inacine as they are walkine to avoid making their steps uneven.

5o How wall vou determine the fength of youar step” Bivide the total distamee (200 feety by the
tatal number of steps vou took. Round it ol to the nearest toot or nearest half=foot, cither
Dot 2o tector Steet tor adualts,

FASK: (1O mniates)

Walk cma normal stepy the TOO-Toot distunce two times and using the Method | ochart, caleulate
the feneth of vour step.

Dcrervaivey Lenetdhi ot Step

PoMethod j Method 2 ?
WAL e tes G normal stepy the FNosolsteps in 200 feet Length ol step !
Codistance imarked ol Record number of steps ! !
Coovou took cach time. t 06 73 R ’
f R S 7 A !
Nunber of steps s time _ | 88 113 ha I
Number ot steps 2nd time . Lorrd over .3 '

“ Fotal steps 1\ i !
Fotal nomber or vocr oo distance walked ' !
13 " !
() S A !

frotal distnro e ttetal steps (number of {
Wtk fakaen) feetin cach | :

step) ’3 !

: |

SOLE e i loade of vour step to the wearest halistoot 2 feer, 2o feer S et and 3 ,

i foot {’

v

(¢)”~(;ﬁ,~il)’l,5':.d."i- Fodicinneon

[ When mest people Bave Tinished dividing, have them turn over the Method 1 sheetand ase
Mothod 2 to cheek ther answers, This will be funny becuse most people will not have
Tooked onrthe back side.

oo Usm the chart and Method 2000 the total number of steps taken were e
what would b the Tength o step for that person” “Tiis wayv, il the Kids haven't eamed (o
divide vet they can sull figure oat the Jeneth of their step without vou having to fizure it
ot For cach one of them, This chart has been devised <o that evervone can check their
dividimg at the same e et cotam gives total steps in 200 feer, Right ol gives the
Pooeth o your step it vou are withm that range.
Voo nother and e hedp v on quiekis convert distanees mio steps or vice o s this Stoge e
S
[N
Q w0
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[ o

Covevcs o Clore Distitbate StepeD oot Cogecraon Clhiaet shosome distanees and fengths ol
et i discass how o uses Lottt column e distances, Breht colummn gives number of

stops tecded to travel speaitie distances,

Foresample i von wanted 1o go SO feet, wsane this et how many steps would you take

Pt Benetie o one step o were TR foet! 2reet? 2 feet!
3 l"«‘f"
[ [l ot Nty Cofunins
ERTYRNIES B SEITOIN 1hepect IR et RETRR:

R I T [hon ke !
I ton toatep Postep Tostep toswep !
ALY I aep C U step I step Lystep !
ot 2ateps IHesteps I step I step i
Pl oot RENTUIN e steps Fresteps .
et VP BAFENTUIN 2aeps Thasteps
[P HENTUIN I steps 2y ateps 2steps

t Sty RE steps RESTIN ’ 2l steps
N Stestep 4osteps Isteps 208 teps
O [ENTUIN Hoareps RUESNTUIN RINTUIN
Tt G osteps S steps EENIUIN 3 steps
NN I3 steps i speps hENTUSIN O steps
IR 20 s teps INENTUIN 12 steps L0 steps
Py 200 steps 2 steps H6 steps 13 steps
YT RREFENTURN RARNTUIN MIRSTUIN 17 steps
ty A steps 30 steps 2 steps 20 sweps
RIRT RINEENTUIN ERINTUTIN 28 steps 25 steps
TR Ssteps A0 steps 30 seps 27 steps
EORE [EINTOIN RANNIOIN REEUAN 3 steps
P [JIAANTEIN Shsteps Hsteps 23 5teps
|
. U O

Provae vt row many steps vou'd tahe toogo 122 feet iF the fength of vour step were 2 teet
MENIUU S

Phees s Conrer s ous iisst fizure ow many steps for 100 feet, how many steps For 20 feet

ard ow s tor 2 beetoand then add those three sums tora Tinal total,

tepsand not paces, The feneth of vour step shiould not be confused with a

Prve N pace s e ditanee covered on the ground when o person takes two steps. or

isbanee b vorn boapth orstep s 20z feet, then vour pace is 5 feet This simplities vour math

o stamee vou wanl toowglh TOO Ffeer, By this way vou can count every other step and

Keop mnmme tallve S0 100 TS0 cres Steps or paces may be used at the option ol the

Metictor Sometimes 10w casier to start counting every step instead of every other step

whiteh oo g .

Have studenty chedh the aecuraey of ther steps or paces B alking other predetenmined

Jdestances and cadeulatimy the distance From steps to feet

Wowo born axing

ARNTYG O ESE T SHEAVA COMPASS

cond resb e e e os toaee the Silva Compose, The Doy Scout Cocoss and Pacine

Cormer s stmple s crrectnee andin this tak o T s avanlabie o Bov Seont sipply

/ oo

Stab s hd oo econdmy tomstrachions o

Silvat

ot N ded

Ros Scont Cornpass and - Pacie Game

ST s O ooy Ot
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Svotch tape with declination marked ot on all compusses

Score cards tor everyone and one set ol snswers to the game problems for all instructors (included
in gamed

Hustration ol dilferences between trae and magnetie north

res o thie Compdss

Qrestines and Jdiscussion

fooGive evervone o Silva Compass and have cach one stand up facing vou. Make sure the
vonpuss has the picce of write-on seoteh tupe with o pencil mark on it opposite the

dechination for your arca. Do nor let the audience do this sitting down,

20 e Silvie Compass s used in this lesson. WU is ane of the feast expensive, most dependabile
Al COSECNE Compdasses 1o e,

A0 What do vou notice as you look at the compiss’
Major parts o disetss swith students:
dase Plate
What is onat?
Direction o trivelarrow always pointed directly away from vou.
Clear plastic, has direction ot travel arrow and two difterent seales.
Compass Housing
A dial Gamuth ringy with degrees marked on it It has an orienting arrow inside the bottem of
housinge. This wrow s the thing that makes the Silva Compass casy to use and different from all
other compasses, '
Magnetic Needle
Fhis compass has a red and white needle.
Where does it point? (Magnetic north)

What tnches it point there” charth™s maanetic ficld)
The needle pivots freely within the azimuth ringcand the red end always points to magnetic north.

Compass Declination

Base Plate A = Pencil Azimuth Line

C
e

\"220 Declination
A

Magnetic Needle B = Orienting Arrow

2

Azimuth Ring Coee C = Direction of Travel Arrow
N ;‘
. v
100



Hodding the Compass Correcty

s important to e to hold thie compass correctly,

oo Stand up: rest base plate on vour index Fingers, hold the edeges with your thumbs: keep vour
arms ciose to vonr sides Yor hetter stability, and point the direction of the travel arrow directly

away trom vou,

20 Hold compass Teveland titt compass up and down from side to side to see what happens when
not tevel

30 You and the compass are o it

4. When you turn. the compuss turns with the direction of travel arrow, always pointing away
trom yvou. Turn vour whole body and compass, including feet. don't just twist around. Have the
vronny practice this task.

Oricnting (o North

Let's orient ourselves to north,

I Turn Jial and set 300 degrees on direction of travel arrow,

20 Turn veursell and the compass as o unit until the red part of the magnetic needle and the
pointing part of the orienting arrow go together.

3. Where does the magnetic needle point”? (North  mugoactic north.)
4 Are vou lacing the samie direction as the magnetic needle? (Yes, vou should be.)
S Which direction are vou tacing? (Magnetic nortl, same as the mugnetic needie,)

to Is magnetic north the same as the North Pole? (No.o North Pole is called Geographic North or
True North)) '

NOUE Refer to cliart of North Pole and the magnedic pole, (Magnetic nortiis located soneswehiere
north of Hudson Bav, Canada, in the Gult of Boothia )

True North Pole

Magnetic North Pole
N } X

\\ \

Dechimation Past Portland E)
Geclination Greenwich, Ohio

101
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Ivou are here (point to vour lowation) and tacing the North Pole, then magnetic north is at o
degree angle to the right of you, in parts of western Oregon and Washington.

Find vour dechnution. t Portland., Orceon, it is about 22 degrees.

Iy outve in Greenwich, Olho, and Facing the lell Pole. then magnetic north and the North Pole
would e the same line of sight,

Most ol the maps we use are drawn according to the North Pole. or true norh.
Coreccning for the Decliswtion (e dilference benween e and magnctic north): i
Questions and disciesion:

FooOnvour compuss i a picee of tape with g pencil linconitat o . degrees.
t2 2 degrees tor Portland. Oregon)

)

2 Tarn dialand set 360 degrees on the penil line.

L

g

Now turn yvoursell and the compass until the magnetic needle and orienting uarrow go

togcther.

o Which way does the magnetic needle point? (Magnetic north it always points there.)
A E i ¢ ]

g

Are vou facing the same dircetion as the magnetic needle? (No. cod shouldn'™t bey)
6. Which direction are vou fucing” (Trae north)

SooYou and the direction of the travel arrow should be facing true north. The moenetic
necdle should be pointing to magnetic northat a oo degree angle to vour
rglit

Ao bromenow onowe willserall degree readines ar the pencit line
Yo brommow on we will read all degree reslings Jrom thie pencil line.,

L We will continue (o hold the compass so that the direction uf the travel arrow is pointing
sdirecthy awan frons i,

Practice Oricnting 1o the /-'um‘ Cardinal Compass Poiints
CN-O degrees. B-90 dearecs. S-180 degrees. W-270 degrees)

Questions and diveussion:

FooSet 90 degrees on thie pendil line and orient vourselt to thai degree reading. This micans
that yvou and the compass should move as o unit until the red part ot the muagnetic necdle
A pomting part of orienting arrow go together.

Whieh direction are you f.umg'.’ Cleue casty

Wihich direction is the magnetic needle pointing” (Magnetic nortl)

Hetptad hint i explaining differance between magnetic and troe bearing: Fxtend vour
A an the doection of true north,

Wath vour arm. nuike o 90-degree swing o tie right. That should be the direction v ot
ave lacme.

Extond vour arm in the direction of magnetic north, Now make @ Od-degree swing with
vour anm to the right.
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3

nat sheuld be maraetic casto which should be gt a . S ~oangle
to the reht of where you are Faving.

Now set 18O degrees on the pencil line and orient vourselt to that degree reading.
Extend your arm in the divection the magnetic needle is pointing. (Magnetic northn
Now extend your arm directly opposite, which should be magnetic south.

Which direction are vou facing? (Magnetic soutln
Winch direction is the magnetic needle Facing? Which direction does it alwavs face?

Repeat tor 2700 degrecs.

fFolloncing a Predetcrinined A zingl Bearing:

NOTL:

Before class, the iusiructor should pick a point aned sight o several objects (up 1o 1), He

iould give the group hearings (o set and then objects 1o sight on, until the group is confident in
tesing the compinss

Questions and discussion:

Set e e e ddegrees onopendil line,
Orient yourself to that degree reading, (Review part on holding compuss correctly.)

Select o landmark in the Hine ol sight found by vou and the direction ol travel arrow. To
des thise look downe at the divection of the travel arrow. then jerk vour hicad up, Whatever
vou see on the horizon. in line of sight of the travel arrow. is your indmark. Repeat this
several times to i ke sire vou are sighting an object that is directly in line ol sight of the
travel arrow,

Now that vou have selected a landmark, vou could put your compass away and walk
toward 1t abe os Reeping vour eyes on that landmark and walking struight toward it.

Why woul, cheep looking at vour comipass as vou walk along? You could wander
all over the place. Perhaps @ chart or simple diagram could explain this point. People seem
to fave o hard time understanding that it would make any ditterence,

Orientyourselt to 0 .0 degree reading.

Select kindiark . Repeat previous instructions on selecting a landmark it necessary .

Praciicing Dsing the Compasy 1o Follow a Bearing (Optionaly:

Giet o partner. Give that person a degree reading. Cheok to make sure that person can orient to that

devree reading.

Dud Tre set the degree reading on the penal hine !
Did hie hold the compass level? )
I the direction of teavel arrow pointing awas from him’!

Clheck tomake sare that person can select a kindmark

Iscthe person lookmge up directly in line with the Jdirection o the trave! arrow? tMaosi
peopletend to ook cither to the vight or lett, so wateh them select the lmdmark))

A
)

103



O

ERIC

Aruitoxt provided by Eic:

i

Is the person holding his hread straight and in fine with the rest ol his body aod the compasy’

Repeat, having tine other person check vou this time.

HE USING THE COMPASS AND PACING SKILLS

Preparing to Py the Compass and Pacing Game:

Questions and dive s

NOTE:

4.

Notice that the meenher of eacle problens corresponds with the stake with that nunboer,
. ! /

Distrib e score cards for game (Boy Scout Compass and Pacing Game).
X

Betore we explain the game., write down the number of steps vou need to take Tor cach of
the distances given. Use the Step-IFoot Conversion Chart.

When most people have finished this, select a volunteer to demonstrate the game,

Take his score card from hinvand yell his instructions to him while the group watches (or
try to get the group to tell him what to do).

Starting place

Degree reading e o Set degree reading on pencil line. Orient 1o that
deerce reading. Select l.lmlm ul\ and put compuass away

Oistance toowalk Lo e TN the group the distance and length of
volunteer's step, and feve them thm out how many steps he needs to take.

Repeat tor the second instruction,

Repeat for the third instruction.

Ask himeowhich stake he coded on Tell him which stake he was supposed to end on.
Fxplain how the scoring works,

Give volunteer his score.,

Anything above 7000s good !N I they get below 70, maybe they should do it over.

Plaving the Game:

Questions and discussion.

N

Okayv, ro alicad and do the problem, T have the answers,

Help individuals, If someone in the group tinishes first and is pretty good, have him help
others or give him the answer sheet and free yvourself to help.




FASK A A0 menatest Use Bov Scout (o ~and Pacine Came,

Coraplote the Boy Scout Compuass Course. Complete iwo out of three of the courses within a S-tfoot
1

crror. Do et problems i e,

Score Card for Compass Course

.

NAN

starting Point No. 2

Go 17 devrees Tor HO Feet
Then 130 degrees for 32 feet
Then 171 degrees tor S35 feet

Destination e Number ol nearest marker reached) S

Correct Destination (Supplicd by feaden

Score (Score for vorrect Finisle is 100, Deduct S points for cach marker missed
correel destition )

Starting Pomt No. 3 No. Steps
Go A8 devrees Tor 123 reet
Thien 237 degrees for 90 feet
Then 187 degrees tor 30 feet

Dostination (Number ol nearest marker reached) R
Correct Destination (Supplicd by deader)
St Seore tor correct tinishos 100 Deduct S points Tor cach marker plaver
missed cortect destination )

LOTAL SCORT

Cresstions and Jiverssion
oo What thoses did vou boive trouble with in seiving the prohlem?
More practice will helpincerease aceuracy.

Ao Whide following o azimuoth or line of sight. you may lose the Tandmark you are walking to
and necd to check your location to determine if vou are still on the correet line of sight. To
do this, sreht backward toward your starting point and then check vour compass to see it
vou are stib on the hines This requires sightimge o back azinnc i which is o the opposite
drccrion Froan the azimuth,

PASK B 013 mumatesy Optionat
Stars v enven pomt cPomt A Take o reading tazamathy orean object, Pioceed to that point (Point
[0S
Q
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By At Point B set your compass to return to Point A and follow back.
Questions and discussion

L. What sort of hypothesis would apply to the shooting of a back azimuth?

20 Possible answer: I the original bearing is less than 180 degrees. add 180 degrees in the last
step It is more than 180 degrees, subtract 180 degrees in the last step. Reverse the red
arrow so that the tail of the red arrow is superimposed over the head of the black arrow in
the compass housing (as in the Tirst step).

Tahivig a Bearing ona Given Object:

Questions and discussion:

I Now let's use the compass 1o find out in what line of direction a given object is trom yvou.
Select an object that everyone can sec.

2. Tuce the object,

I What do you have to do now” You have to get the magnetic needie and the orienting arrow
Hined up together. How will you do it? (Turn the dial.)

4. Now read the degree reading. Where will you recad it from? (The pencil line, not the
direction of travel irrow.) “

5. Why <do people on one side of the group have different degree readings than people on other
side? (Liveryone is at different angles to the object.)

6O Practice a few times.

IVL CONSTRUCTING AND USING THE INSTANT MAPPER

There are many ways to make maps, but one of the casiest and most fun is by using the instant
mapper. Your students can casily make the instant mapper and learn how to use it.

Instructiony Jor Making Instans Mapper:

Materials:

I picce corrugated cardbourd . %7 x 117 (smooth bota sides)
I prece graph paper, 87 x [0 7

I prece clear contact paver (adbesive on one side) 8457 x 117
Scoteh or masking tape, 17 or 27 wide and 407 long

I brass fastener 7/16 of an inch

I acetate dise, frosted one side, 77

Scissers

Making the Azimath Griph Paper Sheet:
Draw w047 diimeter cirele in the middie of graph paper. Label one
cid ofthe graph paper (87 width) ““top.™ Starting at the part of the

circle closest to the top of the graplt paper, moark and tabcel every 10

106 ..
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degree azimuth running counterclockwise on the inside of the circle.
Sce diagram.

Constructing the Mapper:

. Position graph paper on cardboard in order to leave edge of
cardboard exposed for contact paper to adhere.

2. Pecl hack edge of paper covering the sticky part of contact paper
and position the sticky part at top of cardbourd and graph paper,
Now strip off rest of contact backing paper and smooth the clear
puart over the cardbouard and graph paper.

3. Take Scotch mystic tape or masking tape and bind cdges of
instant mapper.

4. Center the acetate disc over the circle on the graph paper with
the rough side up.

5. Muakc a slit (with knife) through the cardboard and acetate at
center of the circle.

6. Push the brass fastener down through the acetate dise, through
the slit in the mapper and bend back the fastener prongs.

7. Make one straight ink mark from any point on the edge of the
acctate toward the brass fastener until it meets the circle on the
graph paper. (This is your map-making orienting mark.)

8. Attach a short picce of masking tape to the outside of the acetate
dise to use as a handle.

Making a Map: ‘

graph paper

cardboard

Top

brass fastener

L

acetate disc

The instant mapper is designed to draw the map of your arca as you determine the compass bearings
and distances, (It will be casier to learn to use if” you already have the bearings and distance
recorded of the arca you want to map. Map onc of the Boy Scout Compass and Pacing Problems.)

Here is how to map an area with the following ficld notes.

I

Degree Reading Field Notes
3200 e 20"—F 5 —>-
2259 e— 20" 35 e~ 10" —>-
CRNY e 10" 5 P 25 s

“Plotting the first bearing and distance

a. Turn the acctate dise until the ink line is directly over the
) .
320Y mark on the dial.

b. Pick any point where two graph paper lines cross and put a
dot on the acetate disc at this point and label with a 1™,

¢. Determine o scale for your map. Let's say that cach square is

107
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one incle (Seleet o seale that allows yon to draw your whole
nap on the acetiate dise.)

s, Draw a line from Point 1 ut the top of the insfant mapper
parallel to the lines on the graph paper (25 sqquares for 25
Fr). Put a 2" along side the point where the 25 fot ' Tap
distance ended.

2o Seeond Bearing and Distanee

a. Now turn the acetate dise until the ink mark is directly over
the 225 Ymark on the dial,

b, Draw a line from Point 2 toward the top of the instant
mupper for 30 feet (30 squares) parallel to the Jines on the
graph paper. At the end of the line make u dot and label it
.\.2".

‘JJ

Third Bearing and Distance

w. Now turn the acetate dise until the ink line is directly over
the 85 Qmark on the dial. :

b, Draw a line from Point 3 toward the top of the instant
mapper tor 40 squares (40 ft.) parallel to the line on the
graph paper. At the end of the tine make a dot and label it
47 Point 4 should coincide with your starting Point 1.

Directions to Draw Land Features on Map:

I Stund @t starting Point I and face ground Point 2.

20 Hold mapper waist high and turn acetate dise until the ink mark
is on 320 Yon the inside dial. You and the instant mapper and
the line from Point 1 to Point 2 should all be facing Point 2 on X
the ground,

3. Next measure distances along the line by pacing. Put inany land

Features such as trees, fences, roads or buildings that vou want
tocated on the map.

4. Repeat for other bearings and distances.

Vo EAYING OUT A NATURLE TRALL

One way Lo apply the compass pacing and instant mapper skitls is to lay out o natuee, trail from a
aivent sel ol bearings or distances.

Ahicid of time have o traverse Tryed out in the immediate arca. Make a course following cither of
Phese two wavs,

I Loy owt azimuths and distances to cach pomnt along the trail. Exaonple: Stat at the apple
trec v 319 degrees for 150 Teet.
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20 Deseribe cach peint (from a known begnming) and ask them to jot down the azimuthrand
distanree to the point. Bxample: Starting at the apple tree. there is an alder tree northwest of
here. What s the bearing and distance. etel”

.y

TASK A: (90 minutes) Work ina eroup of' 3 or 4.

I'rom the bearing and distances on this sheel. construet a nature trail map using pacing. compuss
and instant nupper skitls. Do Tusk B as vou reach cach station. Include the following on your map:
scale. date north arrow, legend, tithe and map marker names, :

Start at a <0 Toot snag, Go 120 Teet at 60 degrees to Station 2, Then go 23 feet at 294 degrees to
Station 3, Fifty-three feet at 285 degrees to Station 4. One hundred-thirteen feet at 285 degrees to
Station 5. One hundred seventy-three Teet at 175 degrees to Station 6. Ninety-nine feet at 152
degrees to Station 7.

What is the distance and dircction to your starting point”!

{
|
{ CYPRESS NATURE TRAIL
!

\ / COMPLETED EXAMPLE OF TASK A
‘ /
{ / N
\
. +
\
\
AN
\ \ 3/4" = 40’
\ \ WERM REA_ ] SCALE
\ | 0 20 40 feet
\ /.It,r#,:
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TASK B: (30 minutes) FFill in the following trom observations made at cach stop on your niup.

Start at the karge black cedar snag marked with blue flagging. This is Station | and your first stop.

Write down your observations and questions, (Do this ut cuch succeeding station.)

.
4

I, e e e I S .
2 e . O
3 I e 30 R
4, . - 3
5. i U VR
This is Station 2
| _ R
2 e e . 2.
3. e e e e . 3,
4, U S
. I S 5 —
This is Station 2
1. e e e . S
2. ~ — 2
3. — 3.
4, . 4,
S, e S.
This is Station 4
l ' - S l' ERTEES
2, 2
3. e 3
4. 4. .
5. S A S - 5
T
111



Completed Example of Task B:

Cypress Nature Trail Teacher's Guide

L. Large Cedar Snag
What do you notice about this snag?
How do you think it got killed?
How docs it afteet the environment?

2. Beaver-Guawed Maples

Wit kind of animal do vou think could have caused those scars?
What can you tell us about this animal?

[ ¥}

Cut- or Bear-Clavwed Alder

Can you make up a story about what happened here?

. Sivey-Year-Old Douglas Fir Growing in the Remmants of a Cedar Shug

Describe what you see here,

List the events from the oldest to the youngest that you think took place to have this happen.
What docs this tell us about the history of this arca? :

S Cedar Snomp, Fire Killed, Cut and With a Hole in the Base

What do you think happened here?
What kind of an animal might tive in that hote?

0. Old Scribed Survey Stake (Have map of arca showing survey lines at stake.)

What do you notice about this stake?
What are some reasons it might be here?
Find the location of the stake on the map.
What are some reasons for land surveys?

T. Remnants of a Burbed-Wire Fence
Why do you think this fence is here?

What is the significance of the fence to animals? .
Where does it or did 1t go?

6 5y
3o s
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VE CONSTRUCTING AND USING THI: CARDBOARD BOX PLANLE TABLE
A plane table is a deviee for mapping an arca without using compass bearings. Only one
measurement is needed  that of @ base line. Al objects 1o he mupped are then located by

tricngulation (the intersection ol two lines).

The plane table can be used to make o map of a schoolyard. an enviromnental study area, a
schoolroom  or your own backvard,

A nininm of two and & maximum of five persons per group should be used.

Faguipment Needed:

3 cardhoard cartons

Unlined paper 827 < 11

Wooden 127 Falers (one per tuble) '
Map tacks (4 per group small nails will do)

Masking tape :

Pencil with craser

Plastic flageing 2 colors

Ieavy twine

Stakes (2 per group) :

Sacking needles (Optional. Can be obtained from Duncan & Sons, Inc.. 313-17 2nd Ave. S., Scattle.
Wash. 98104, Phone: MA 2-1310)

Constructing the Plane Tuble:

Foo Place cardboard boxes one on top of the other. Thread boxes together with o sacking needle
and stout cord. (Smaller children may want them on their sides.)

2. Tape paper to the top of the box.

)

The 127 sight ruter will be used as a sighting guide. Drive map tacks into the ruler making
sure tacks are cquidistunt from one edge of the ruler,

T T T T T T T

MAP PAPER
4 L
MAP TACK MAP TACK \S—

~
- ~
~

L,
\// Tie boxes together by
- sewing cord through
both boxes. t
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Using the Plane Tuble:

I, Establishing a Base Line

i,

b.

d.

After you determine the area to be mapped, pick two objects to be ineluded in the map that
are the farthest apart. Set up your plane table near one of these objects to be ineluded in the
mip,

Drive a stake at the base of the plane table, Now pace the longest distance that must be
mapped and drive in the other stake. On the way back to the plane table, measure the

distance, THIS 1S YOUR BASE LINE AND THE ONLY MEASUREMENT NEEDED.

, PLANE TABLE W
STAKE 1 : STAKE 2
" ~

— — >

L

Choose a place on the paper for a starting point for your map (this can be anywhere, just so
you can get the rest of the map on the paper).

Stick a pin in the paper at the starting point. Put the edge of the sight ruler against the pin.
f & & & = 3

Get your hicad down toward the plane table so you can sight over the pins of the sight ruler
toward Station 2, thie second point on your map.

Keeping the edge of the sight ruler against the pin, line up the tops of the two pins on the
sight ruler so that they are in a direct line with Station 2.

Draw the first line on the paper. from Station | toward Station 2. (Be surc you don’t shift
the ruler while drawing this line)) ' : :

2. Locating Map Features

.

ERIC
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Now you are ready to draw lines toward all'the other features you want to include on your
map. 1t is done the same way you drew theline toward Station 2. The theory behind using
the plane table is to locate points of intersecting lines.

Do not move the plane table. Keeping the edge of the ruler against the pin, line up the tops
of the two pins on the sight ruler so they are in direct line with the object you wish to
include on your map.

Keeping the ruler still, draw a line from the pin along the edge of the ruler to the end of the
ruler.

Labeb cach line witlt the name of the object. Station | base line of plus rays:
TELEPHONE POLE :
tf'“} aj:. BUILDING
\ -

TREE @y ‘
¥ ’ q
P/ ! -
B e
STAKE 1': | STAKE 2
STREAM
STREAM
114
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d.

b.

(G

d.

h.

C.

3. Meusuring Base Line and Determining Seale

Pick up the plane table and walk to Station 2. counting the number of steps between
Station I and 2. (This is your base linc.)

The size of the area to be mapped determines the scale of the map. Given an 8” wide paper

at scale 1 =100, the map will have a space 800 wide. Given an 87 wide paper at scale 17 =
407, the map will have 320° wide. Given an 8” wide paper at scale 17 - 20°, the miap will have
a space 160" wide. (Since we are using standard rulers having inches and % inches, the scale
is best divisible by 47, Thus if 17 =407, then %7 = 10’ If 177 = 20°, then %4 = 5 If 807, then
W =20")

This must be determined by observation and estimation and by actually measuring the
arcatest distance between two ohjects to be included on the map.

Oricnting the Plane Table Between Station 2 and Station |

Meusure and place a pin on your map @t the point indjcating Station 2. (Position determined
by scale.)

Put the sight ruler up against this pin and sight backwards to Station 1, turning the plane
table so that the edge of the ruler runs exactly along the line you just drew.

Your plane tuble is now oriented to Station 1. DO NOT MOVE THE PLANE TABLE
AGAIN. Station 2 plus rays: ’

TELFPHONE B
[ BUILDING
Lo o
P
- ~
™~ - / N
>\ ~ -
~ ~ ~
~ ~
— — “
— -
- -
— —_— \\
/.
- . A STAKE 2
~ - —
I ~. - I
| RN '
- ~ _ |
| - -~ |
- STREAM
——

—"—~STREAM

P

5. Plotting eatures on the Map

You are now ready to locate the positions of those objects on which you sighted in Step 1.
Lets suy that one of the features your wanted to include on the map was a lone apple tree.
Without moving the plane table from its orientation to Station 1, put the edgg of the sight
ruicr against the pinindicating Station 2 and line up the tops of the two pins on the sight
ruler so they are in direct line with ihe apple tree.

Without moving the ruler, draw a line along the edge of the ruler toward the apple tree, The

IS

Gy
L (.) J



hine vou are drawing now should cross the fine you drew in Step 1. Where the two lines cross
is the location of the apple tree on the map.

d. Repeat this procedure tor alt the other features vou wanted to include on the map (and lor
which you drew lines in Step 1),

¢. This procedure may be carried on indefinitely. such as setting up a Station 3 beyond Station
2. This could be a prolongation of buse lines 1-2 or it may be inanother dircction.

STATION 2

BUILDING

STATION 4

o= Bage lines
Intersecting lines to
locate features to put
on map.

Vw &
~ -
i

N =
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Investigating an
Environmental Issue «

Adapting the Process Investigation to Your School and Community
Neame of Investigation:  Environmental Issue
Process  Skills:  Interpreting,  collecting.  recording,  describing,  analyzing,  summarizing.

recommending, evaluating, comparing.

Suggested Grade Levels:  8-12. Social Studics, Science, Language Arts, Creative Arts, Mathematics,
Health. This activity involves students by utilizing process skills in a variety of disciplines to
cexperience, understand or improve locual environs.

Environmerntal Study Sites: This investigation can be used in. a rural, suburban or urban

environmental study site such as a shopping center, school, small town, industry, housing area
or neighborhood.

Designing Additional Experiences:  Total Environment Education (see resource list)

As a result of participation in this environmental investigative process, participants will have
Plhuse 1: Identified, collected and analyzed data and information about the issue.

Phase 11: Identified and listed individuals and/or groups who might be interested or affected by
the issuc and identified questions and concerns they might have about the issue.

Described in writing a summury of interest groups and points of view

Described in writing the history of an assigned interest group, Roles played are those
that groups position in a simulation model about the issue.

Phase 111: Developed an action plan for implementing a recommendation.

Constructed and presented recommendations for a solution of the issuc to the
decision-making body.

Phase IV:  Constructed a list of criteria to evaluate the presentations and recommendations and
will have made a decision based on that criteria. .

Phase V: Described in writing his ideas about the processes in which he was involved.

Phase V1. Coustructed a matrix of at least six different information sources and made a
comparison between the s’y and the real issue,

CREDITS: This study process has been adapted from the Tussock Motl Issue - Simudation Game, developed in the winter of ’
1973 by the Tussock Moth Education Committee of the Portlmnd Metropolitan Environmental Education Council
(Char McDonald, chairperson; Gay Bower; Chuck James: Verle Duckering: Eric McDonald, ond Joha Thompson).

119
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A Process tor Investigating an Environmental Issue

Fhe processes and procedures included here tor nvestizatimg an issue were developed because ol the
need toinvolve people more memingtully in the study of carrent problems and issues relating to
civironmental use and management. Itis designed to be used by an individual or group interested in
mvestigating an envirommental issue, 10 is a logical process tor educators and students to use in

sehiool chisses.

TIns series o involvement activitios allows vou to [eeus on o carrent environmental issue or
sttuation. The provess s designed so that you can use all or selected phases depending upon the
objectives of the study. For example, Phase Tis usable by itselt as the basis tor analyzing data Tor an
tsue and Trving o group diseussion about it 1 all the phases are used. they combine the elements of
role playing with a simulated decision-making process or simulation model. Each phase identifies
sound options to consider (from Large group to small group interaction) in studying the issue.

The process and format used here can be easily modified or adopted™to fit the study o1 any
civironmental issae or concern. The study can be as briel or as long as the motivation and interest
of the audience,

Hoere are somie things to consider in planning how to use this process with croup of students.

FooAnaly ze the neads of your students.

20 Analyze the time constraints in your teaching situation.

3.0 Analyze the role that this plays in your curricalum.

4. Decide what phases of the process you want to accomplish.

The study of envirenmental issues usually involves avariety of consideritions such as:

Most environmiental issues are extrenicly complex.
There are many varied interest groups affected by any situition.
The factors affectivg a situation are many. such as:
aresource commodity
a land use planning policy
weather and elimate
alocalb ceonomy
management polici& of dilferent agencies
Lind ownership
recent mational envivonmental policy
Fhe effects of an issue and auy action about it can be:
local
statewide
regional
national
international
Ancissue has both short-range and long-range eftects and implications:
coonondlly
politicatly
\"g'i\l”’\'
crvironmentally

Fovireninental bsues, ke any other issaes toda L Bave no absolate rights or wronges, no single

AN



Any decision about an issue will be @ sefection of one of several possible alternatives, 1t may retlect
trade-ofts in values of the factors involved and the people and groups aftected by the decision.

The use of lesson plans in the Investigating Your Environment Series, such as Soil Investigations for
Land Use Planning, Measuring Some Water Quulity and An Urban Investigation, may help in

collecting and analyzing information itbout the issue,

This process shoukd be me Lo hest mieet the objectives and the need . of the group

using it

A Flow Chart of the Process

This flow chart illustrates the phases and tasks that o group can follow in investigating this issuc.

Phase |

T Y lask A

Looking al If
(he lssue (
D

pa SRS o
[ e e T, :—-—*_—-ﬁ

Interest Groups

Phase 11

O
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Phane IV

Recommenditions

T Task M

Plise v Fask N
Pvalug i
the Provess
Phoase V] l """ 1hank O
Follow-t'p I
With Real Tasoe

IR

A - i C
}‘l;'”“'i G and Summarize the and :)1(\'ulc 1”}[‘0
nterest Groups Points of View nterest Groups
and Concerns ¥ For Role-Playing
Task 1 Tk G Task H

I Phase 111777777 77777 T Task |
e Developing ll\
l.



Teacher Planning Sheet

For optional use by teachers in planning the activity’

You will notice that in cach phase several procedural options are given. The teacher or tacilitator
should select or help the participants select the most appropriate option based on the time

constraints. needs, capabilities of the student and the objectives of studying the issue.

Clieck Option

PHASE I FOOKING AT THE IS 0 o )
Options: Entire class I
Sclected students e
Teacher

MIASE 1 IDENTIFYING POINTS OF VIEW OF INTEREST GROUPS
{(Tasks 1" to 1)
A Tdentify interest groups
Options: Lntire class e
Teacher/small groups e

B, Summarize interest gre ups” points of view

Options: Lintire class ¢
Small groups

C. Divide into interest groups for role playing

Options: Entire class into interest groups
Enitre class into interest groups and decision-makers -
Selected students

PHASL T DEVELOPING RECOMMENDATIONS 1O PRESENT TO
DLECISION-MAKERS (Tasks 1 to 1)

Options: Verbal presentation
Written statement
Combination of above
Visual displays to accompany verbal/written statement

PHASTE IV DECISTON-MAKING (Task M)

Options: Class discussion after presentation;
Stsall proups make autonomous decision, then entire
class discussion;
Fach interest proup elects one person to form
devision-making body:
Selected students are decision-makers;
Outside proup is decision=naker,




I’.I IASHE V.

PHIASE VI

Rationale tor Sel- ' Materials and Tusk

ceting This
Option

PHASL

PHASTE 1

PHAST: 11

PHASE TV

PHASTE V

PHASTE VI

EVALUATING THE PROCESS (Task N)

Fntire class
Small groups

Options:

FOLLOW-UP WETH TH1E REAL ISSUE (Tasks O and M

Cards  Needed
I'his Phase

tor

Things to Do to Get
Ready tor  This
Phase and Option

Aflter-Thoughts:
Notes and  com-
ments  about  the
organization. use of
materials,  student
reaction, adapt-
ations and changes

ot additions made in

procedures or

materials.




Procedure for Investigating the Issue
PHASE 1D LOOKING AT THE ISSUE

Objective: As a result of participation in Phase 1, students will have analyzed information about an
issue and sumimarized the facts about that issuc.

Have students colleet information about the issue from all the sources possible: newspaper reports
and data Trom appropriate land management agencies, i.c. the Department of Environmental
Quahty, magazine articles, interviews and maps.

CNOTE: Tasks =D give the students guidelines i formulating their own stanmarye of the problem
and s implicroons

TASK A: Describing the Issuc

Describe issue  size, tocation, economic, sociul. history of use, ct..

TASK B: Collecting and Recording Fntormation

List somie Tactors that might affect this issue.
Decrde what you want to tind out about this issue.
Deseribe the kind of data that needs collecting.

1O Conterpreting the information Collected

! vibe what the collected datia tells you about the e,
i comparisons, contracts or cause and effect relati Lo ete,
I nd the investigation,

FASK D Analyzing the Tipact
Describe the general interest and fmpact of issue.
: (hie Social

Foavire o Patterny Leovomic Polities

"

okl 1

Vortiondd

AN
O
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Options.  (Scleet one of the following options to use with class in Phase 1)
o d. Iintire chiss rescarches problem using basic data provided in written material. Students till
out Tasks A-D individually or in sinatl groups. Class discussion about the problem.

... b Selected students introduce the problem through oral presentations. Students can cach
© present one part ot the problem or make presentation through the eyes ot one of the
interest groups aftected by the issue. Students till out Tasks A-D from the information given

in the presentation and the written material provided,

¢, Feacher introduces the issue with an oral presentation about the problem. Students till out
Tasks A-D from the infornmation given in the presentation and the written material provided,

PUHASE 11 IDENTIFYING INTERLEST GROUPS
Identifving Inters  Groups.!

Objective:  As o result ol participation in Phase 1 a student will have identified and listed
individuals and/or groups who might be interested or affected by the issue, and identified questions

and concerns they might have about the issuc using Task Eoand 7.

Tasks F-17: Interest Groups and Their Analysis. These tasks are tor analysts to what groups should
be imvalve Ui ws ccinformation they will be interested in.

TASK P he Possible Interest Groups
Whao Hov - Why
Group b oo cduals who are interested
Group- - haals who should be interested
Groups v feduads who are attected

TASKL vl the Interest Groups

List ¢ o soneerns cach group might have. List interest proups and individuals « ho might be
inter, oo ievted by this dssue,
Concery Questions Interest Groups & hidi:-dualy
EA
= e | TR %
. = 28 Sg |-=

~ o 2 S 5 oz IZ 5;'*3

28 Sz |¥f s 3EE

=g R R R S

=2 g oa R 2 -

o daons) ~ F Ly |xEaT I |22y
IoHow s - rey of tiaber will be attected? X AN N ;
i
. A ‘ ) ;

Do sd-footvaly will be lost® X ! |

( i
VoW crto the wilderea? \ '
| |
oWy Aton alteet te winter dees hed” r AN \ I
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Options: Seleet one of the tollowing options to use with class in the above task of Phase 1. (Each
student fills out entire lab sheet.)

i, lintire class:
o Individually

2. Small groups

b Teacher provides list of interest groups for a starter:
F. Students 1ill out list of questions and concerns
1) Individually
b) Sl groups

2. Divide class into small groups. Lach small group should list five to six questions or
concerns for just one of the interest groups. Each aroup list is compiled into a master
list,

Stmmarizing Interest Groups' Points of View:

Objective:  As o result of participation in the second section of Phase 1, students will have
deseribed in writing a summary of interest groups and points of view using Task G.

<

Task G: Summary points of view of interest groups. One can see at a glance a summary of how the
issue attects the groups involved and how cach group might view it. T

TASK G Sunmarizing the Points of View of Interest Groups

Complete the following chart:

huerest Groups History of In- Concerns They How They dre Alternarives

(Who Thev re) torests s, Have About the Affected by Thev Might
Present, lunre Issue ‘ the Problem Choose and Why

Options Seleet one of the followine options Tor the class to use in the we.ond seetion of Phase 11,
ao Intire class

b Small groups could do Task G hiere or tiey could wait and use atter cach interest group I
developed their own “group history™ in depth.

Divide Indo Interest Growps for Role-Plaving

Objective: As g result of varticipating in the third part of Phase 1 stuadents will have deseribed in
writing the lastory ol an assigned interest group using Task 1 and role plived their roup's position
measmukition model ahout the issue,

Betore these iterest groups hecome too imvolved i the answers or solutions (o the probleme, they

should spend thue aualy inge who thev are (who they represent), determine the philosophy ol the
mroup they represent and prepare a capsule “proup history

1.0
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Task H:oInterest Group History. This task hielps the participants identify who they are, analyze
their role and determine their philosophy. Also, it helps prepare them for developing a proposal in
the next phase.

TASK 11 Developing the Interest Group 1listory

Complete the following Churt for the interest group vou represent:

Your group represents e e e e e e et e e e

Made up ol e e

Your interests are:
17ast
Present

I'nture e e e e e e e

How vour group is attected by the problem or issue

OUCSHTONS OF CONCE TN o I

-

Additional inTOrmation, . .27 L e e e .

Opuons: Teacher -~cfects one option Tor the cliss'toruse an last seetion of Phase H.

4o bFotire chass divides into interest groups (numboer o draw straws, appointment by teacher,
cled),

B Part of cliss ovides mto interest groups and becomes decision-mikers.,

oo Selected stuce ats act as individaal representatives of interes! groups, while the rest serve as
decision-miak e,

FILASE T DEVELOPING RECOMMENDATIONS TO PRESENT TO DECISION-MAKERS

Objective: At the ond of Phase T students w b have  constructed  and presented  a
recommendation for g solution ol the investigated issue to the decision-making body using Tasks
-1, Prosentations shoukd be in the torm of a recommendation, proposal or plan ol action as a
solutton to the investizated issue. The presentiation shoubd also contain a justification statement for
(he recommuended action.

Tasks K A dyzing factors, courses of action and action plans, A procedure to analyze factors and
alternatives. 1o develop possible courses of actron s (o develop a plan (o implement your
proposed recommendations,

FASK I Analyzing Factors and Adternatives to Present Conditions
How different tactors contribite to problems of current ssue,

Alternatives to present ettects of el ee on conditions telimination, problem or issue modification
and substitution)



TATK X Analyzing Possible Course of Action (See Appendix for entire card)

| meGaneaaenn | A Dt
lﬁ
.
. - e i
TASK K: Developing an Action Plan that Could be Used to Implement Your Proposed

Recommendations

Suggested
Solution

7:1'_."(‘ ()j.

Acnion

Identify
Change Agents

Impiementation
Sreps

Ivaluation

TASK L: Recommendations by Interest Group

Wo recommend

beciuse

and

Interest Group

Optians:
tion.

Sclect one ot the tollowing options to use with class in Phase 111 for format of presenta-

4 Verhal presentation
b Viswal displays to uccnmpluny
v Written statement
do 0 Commbination of the abowe
PHASE I\ DECISION-MAKING
As aresalt ot participation in Phase 1V, the student witl have constructed o list of

valwate the prosentation and recommendation and will have made a decision based on
using Task M.

Objective
critern o
that criter

myvolve an evabuation of cch proposal, or it coudd mean an actugl
“eposily as aceeptable to the decson-makers

ke s
ol

“Decision
selection o o o e

| 28
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Task M: Establishing Criteria’ to Evaluate Recommendations. The purpose of this task is to develop
the criteria you will use in evaluating the proposals based on such items as the needs of the people,
characteristics of the land, complexity of the problem and other social and cconomic factors.
Develop some kind of matrix you can use in evaluating the presentations while they are being given.

TASK M: Establishing €7 to Lo ate Recommendations

b Lstablishing criteria to evaluate recommendations to be used by o dedision-making body.
2. ATter hearing the presentations, rate it on the chart below.
3. Rate recommendations aminst eriteria.

Criterta Reconomendations by Interest Groups

List items needed to consider in evaluating presentatisns Name of interest group

Summary of the decision-making evaluation and report

NOT1::

There are many wavs (o make a decision. Voting is onhy one of them,

Atter cach group has analyzed the factors affecting the prollem. analyzed the alternatives and made
aodecision on a possible course of action in Task M, it would be important to actually write a letter
witl their recommendittions for solv.ag the issue (with their justifying statements and data) to the
appropriate group responsible (see Task A).

Options:  Select one ol the following options to use with the class in Phase 1V,

R

d.
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No decision-makers. Alter the presentations. the entire class evatuates and discusses the
proposals, (Antdyze The consequences ol each ot the altenatives.)

Lntire class s divided into small groups, Tach new group should consist of one member
from cach interest group. The new groups will cach act as an autonomous decision-making
body,

Appoint, selecet or clect one person from cach interest group to bea deciston-making body.

Selected students (hy chanee or appemtment)y are lesigne od as the decision=making hody
carhy i the ginme and doonor become sivorved 1as mterest graup,

Outside ¢ aps come nL hea the presentations and become the decision-making body,
These proups could be o branother chss studying the problem. 2y anather class not studyving
the problem, o 3y oo mrowes ol students Trom ditterens - Lsses.

ALY
15 e
Lo



PHASE V. EVATUATING THE PROCESS

Objective: Coeartivipating in Phase tudent will has deseribed in writing his
ideas about tih - Tt he was involve v Task N, :

Task No bvaluating the process. Using the questions as a starting point for discussion may help
emphasize the value of involvement in current issues for reasons other than the accumulation of
iformation,

TASK N: Lvaluating the Process
Respond to the following questions:
I Group interaction and individual participation:

a. How did you feel about your participation as an individual?

b, Whit were some factors that helped people to work together ina group?

¢ What things were done to encourage participation by cveryone?

o Did new leadership emerge during these activities? What factors enabled this to happen?
¢, How did you teet playing a role with which you were only slightly familiar?

-

20 Content and procedures:

a Inowhat ways was the decision-inaking process similar to real decision-making processes in
your lite? tin your school and in your community)

b What techniguies were used to convinee, persuade or sell an idea?

o What additional information would you like to have had in order to prepare a better
presentation or to gain more understanding about the issue?

Options:  Select one of the following options for the class to use in Phase V.

a. o bntive class discnssion

b Sl vronp discussions

¢ A written evaluation

dooAny combination ot e aheae
PHASTE VI FOLTOW C P WITH T REATASSUL (AS 11T HAPPENS OR AFTER 1T 1HHAPPENS)
Objective Asaresult of participating in Phase V1, the student will have constructed a matrix of it
least sy ditrerent intormation sources and made o comparison between the study ol the real issue
ustne Pasks O and 10
Phase Vs an important part of this activity . Fotlowing the real issue o the newspapers, television,
achual observations, interviews, reports, ctes will allow the participant to compare their diseussions

amd - deensions with those responsible for the i ceement of the Tand e the particular issue being
stinhied,

ERIC
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It allows the participants to compare their data cotlecting teehniques and processes with those in
the appropriate professions concerned  witht the issue and can provide the opportunity for
participants to write for additional information about the actual decision.

Task O: Intornmation Analysis. Task O provides an opportunity to analyze a varicty of information
from difterent sources. Comparisons can be made between the points of view of different groups
with your analysis of those groups in Phase 11,

TASK O Analyv/zing Intormation Sources
Lxamine sources of information about the reyl issue.

Media (newspaper, Sowrce of Purpose of

television, interview| nformation (who Publication or Points of
report, ele. ) put it oul  ageney, Title Date Other nformation |View Fxpressed
individual, organi-
cation)

Task P Comparing the Results, Task P oprovides an opportunity to compare the results of your
study ol the issue with the results of the actual Issue as it develops (or after it happens).

TASK P Comparing the Results

Compare vour study of the issue and situation with the actual issue as it develops.
Interest groups

Point nl';iuw

bBecision-makiy

tmplication ot the dedision

ERIC 19
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Appendix

Task Formats

TASK A: Describing the Issue

Title of Issuce: - - N

Description of Issue:

What is happening?
Where is it happening?
Why is it happening?
(Past history and events, ctc.)
Who is affected? :
How are they affected?
What is the cconomic, aesthetic, social and political impact of the issue?
What are the possible courses of action about the issue?
Is there an environmental impacet statement required and available? Where?

Name and address of ageney/organization  with major responsibility  for final decision and
management:

e 120
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TASK BB: Collecting and Recording Information

List somie factors that might contribute to the issue.
Deseribe what you want to find out about this issue and/or its factors.
Desceribe the Kind of data that necds to be collected.

Information sources about this resource or activity (people. places, reports, ete.).

Wl —

Based on the information we have read and discussed, our group would like to find out more about:

il -

The questions we will ask to find out these things are:

v 19—

Incorder to find out more about these things, we will make specific observations about:

({5 —

(o

We will use the following data recording procedures:

-~

Lo
134
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TASK ("

Management
pracrices used
for this resource
oractivity

[ e e e e s

Managemenr Analvsis Matrix

Wiy

Interpreting the Information Collected

resouree
(suitabilitics)
(limitations)
{constraints}

r Factors to Consider in Managing the Connnodity __l
Special Leonomic Iffect of
characteristics consider- current
S the land or ations management

practices on
the total
environment

Deseribe what the collected data tells-you about the issuc.

List comparisons. contrasts and cause and eflect relationships  that can

collected data.

L]

What big ideas are suggested by the interpretation of this data?

‘What implications do these big ideas have to environmental management?

Fxtewding te luvestigation

be inferred from the

List parts ol the nvestigation that can be explored more tully by further data collecting,

Describe further data that needs to be collected. (Where? How often? What time of year?)

Describe what nught be significant about collecting the additional information.,




TASK D Analyzing the hipact

Based on the data you have collected so Tar, deseribe the general inferest and impact, as vou see it
that this issue can have in the following areas.

Otl.er Sencial
Areu Environtnents Parterns Eeonomics Politics Other
S e
Locally
{county, city)
|
Interest
Impact
’..._- - -~
Regionally

(state or states)

Interest

Linpact

Nationally
Interest

“Tmpaet

From the chart above, observations and analysis of information concerning the issue, construct a
brict statement which would summarize the gencral impact of this resource or activity,

‘

128
136
O
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TASK 1o Listing the Possible Interest Groupy

feis important to ddentily the groups and  Wdividuals who have o right to be involved in
investigating, reporting and solving the issue, LiSUkey groups or individuals in the categories below.

Whe How or Why

e ————— e it o i 18 o e e e e ot 28 . e 1 et |t st T Aot — ]

Thase  groups  or individuals — that  are

interested inthe issue,

Those groups or individuais that should be

interested in the issue.
omen s it o m 4 b s e A s b e i P B

Those  groups  or individuals  that — are

dffecred in the issue. (May include some

fron aborve,)
; I % S O
Adter Fash Iogo onto Task 10 Analy zing the Interest Groups

T e T et e e e

P
-4
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TASK It Anutyzing the Interest Groups

List questions or concerns cach group might have. List interest groups and individuats who might be
interested in (or affected by) this issue, (From Dr. Mike Gigmmatteo)

Dhuterest Groups and hidividuals

Concern Questions

I

(.

A

0.

138
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G Summarizing the Points of View ol Inter -t Groups

Auome the intorewtion oo T, I ar other

- cmplete the e o i

crest Group (whe o

| they have about the o aee

covou canozatler ot ot

rlistory  laterests  Past,
Prosesit, Iuture

pitte wst

Hone “hevoare affected by thie problem

Alrernatives thiey might choose und why

1

I

O
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i the Intorest Group Hist

Ce L g chart for the sroup you 1. ont.
Ve ap Represents s Coneerns
Interess,
Past i by your  group has (been
nt- ‘
(su -
Present U . posent time your group is
{inve
Future s Ladicate that the future of
you:
How ver wondffected by the problem
Additional .4 i from data supplied
4 v
l w i
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AR L Aady e Factors and Altematives (o Pres i

Sk L desianed T brainstorm all possible altepat e T arscontributing o the iwie Take cach Tactor and wsk: v
< change i Tactor telinnate, modity, substituter 1 about o hange i the isae?™ Consicdall alternatives. no matter how il

VIV seen,

Example:  Traffic Management

.1 flw 1t Contributes 1o Altermatives 1o 1 L Desertbe ow the Change
Lictor | the Problem or Issue Present: Condition W et the Problear or
ey o i | Ile
i |
< |
i |
; |
! |
Wit of streets = Couses traffic jams [liminatien: Putin walking — Eliminate car traffic, cause
| or bk paths changes in workingsocial
‘ patterns
b - Modificonon: One-way streets | Fase congestion because of
| | one-way flow
‘ :
| | . -
|  Substitution: Mass transit Minimize number of vehicles,
| no congestion, less air pollu-
| tion, ¢le,
Standard work Cause traffic jams Modification: Adjust starting, Spread out traffic over g
hours | closing, working hours - | longer period of time
Eliminate car traffic, cause
‘ changes in workingsocii!
patterns




tHie Courses of Action

Analyzing Poss

CASH
o aHst of possible cours. Faction from Tusk Land all the other information and data vou
- «ted. List below anl! auroes ze advantages and disadvantages of cach.
Possible Courses i "N Adrantages Disadvantages
|
|
K !
1
' ¥
Basod on the inierests, needs anei! history of vour assigned group. select one or more conirses of
action that your interest group might support. Before deciding on your final recommendations.
vour group should analyze these courses of action using the chart in Task K.
. (1 \('
1 WA
142
O
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FASK 2 Develop
Selsetene of the soutions -
Complere the rest of the ¢
take Tor 1ty implenientagion,

ean o Plan Ther Could Be Psed to Implement Your Propesed Recommendations

rommendiions or coures of aelion suggested by your sroup. Write it below under “Suggested Solution.”
s task can help vou .

setermine 1 vour solution 1 fcaslblv or not, and what course of action you plan to

wgest-d Slution [
o, uwmm' dation v
il “ofaction)

i Necessary 1
< Your lea

|
R -

l(/!’f".'{f"l' (

me Your ldeg

Wrate in solution
suggesid by your
eroup i Task 1.

Teciisilngical

What kinds of technological
action would be necessary
o fement this idgy”

.S't)vz an

Whi xinds of sociai z:tion
WOt be necessary <
mpment this idey”

Pudip !
What kinds of politial

setion would be necessary |
oimelement this idey” !

Wt you i Tl v oo o Task L

hee dgents
W Could Hetpr haple-

|
|

- Diplementa: o Steps

Idividual

What kinds of things
could be done through
individuwal aetion?

(roups

What kinds of things
could be done by/
through groups?
(informal and formal
organizati )

Lgeicies
it Kinds of things

coild e done by/

Hrousa agencies?

|
i

- Eraluation Methods
- Hlow Will You
Follow Up and
Evaluate the Effec-
tiveness of Your
Actions?

What must be done” ~

i what order? - whep?

Stops

Target Date

12



TASK Lo Making Recommendations by Interest Groups

We recommend (this action about the issue) R

because (of these facts) -

The following steps would be necessary to implement our recommendation

By

Interest Group

123

144
O
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TASK M:

To be used by decision-making body, Atter hearing the presentation, rate the recommendations on

the chart below and rate them against criteria.

Lstablishing Criteria to Evaluate Recommienditions

NOTVE: There are many ways to make a decision, Voting is only one of them,

Criteria
{List items needed to consider
in evaluating prescutations)

Reconviendations by Interest Groaps

Nuane of Tuterest Group

b i e

Summary of the decision-makers® evaluation and report:




TASK N:  Evaluating the Process

Respond to the following questions:
L. Group interaction and individual participation:

a. How did you fecl about your participation as an individual?

b. What were some factors that helped people to work together in a group?

c. What.things were done to encourage participation by cveryone?

d. Did new leadership emerge during these activities? What factors cnabled this to happen?
¢. How did you feel playing a role with which vou were only slightly familiar?

2. Content and procedures:

a. In what ways was the decision-making process similar to real decision-making processes in-
your life? (in our school, in our community)?

b. What techniques were used to convinee, persuade or scll an idea?

c. What additional information would you like to have had in order to prepare a better
presentation or to gain more understanding about the issue?

[ St
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TASK O Anclvzing b orormation Sources

Ixamine sources of int - rmation about the real issue.

T
Media, (new: 1y Scuie of Purpose of
television, irzorvics iformezion (who Publication or Points of
report. i) JPUT T U — agency, Title Dute Other Information | View Expressed
Lindisadusd, organi-
| zarion)

e —
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TASK P Compiring Results,
Compare vour study of the issuc with the actuai issue (as it develops orafter it happened).
Interest Groups
Were the interest groups you identificd in your sticdy the .\';mu.' as those actually involved?
Which interest groups were most voeal in yourstudy? In the real issuc?

Which questions on vour list (Task Card 13) were actually asked in the real issue?
What additional questions were asked in the real issue?

Points of View

Compare your summary ol points of view (Tusk Card G) with the points of view expressed
during the real issuc.

Did any ol the groups in the real issue change their original position as the issue developed?
What reasons could account for this?

Was there dissent within the various groups during the issuce and following the tinal decision?
What was the nature of this dissent?

What new I';;ut\' and figures were brought out during the real iss.uc'.’
Decision-Making
Compare the decision-making process in vour simulation (il this was a part of your study) to the
actuad decision-making process, Who were the decision-makers in cach? What factors had the
most influcnce on the decision in cach?
Whatt did cach group “win" and “lose™ in the real issue?
Wihitt compromises were made?
aplications of the Decision
What provisions are going to be made for follow-up studics ol the proposed action™
What Tuture issuss or sitvations might have components similar to fhis isste?

In peneral, what are the political, cconomie, scientific and environmental imiplicitions of the
(inal decision?

o7
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Resource List

When requesting information from the followin? sourees, be specific, Identify the type of informa-
tion and. it possible, provide a brict deseription Of how the information will be used. The descrip-
tion will allow vour resource the opportunity ¢ include additional information that is not already
available with general requests. Along with the @gresses and titles of organizations, you will find a
brict description or listing of the types of informiltion availuble,

4

Tndiana Departiment ot Public
Instruction

Room 227

Stuate House

Indianapolis, ind. 46204

Indiana State Board of Health
Division of Health Education
1330 West Michigan Strect
Indianapolis, ind. 46200

Department of Natural Resources
Public Intformation

Room 608

State Office Building
Indianapolis. Ind. 46204

Soil Conscrvation Service

U.S. Departiment off Agriculture
Suite 2200, Atkinson Squire, West
3610 Crawlordsville Road
Indinapolis, Ind. 36224

Indiana Cooperative Lxtension Serviee
Agricutture Administration Building
Purdue University

West Latuvette, Ind, 47907

County Health Department

i Funye Association
SO T ast Geotgia Street
Indianapolis, Tnd. 46204

Fovironmental Protection Apeney,
Revion V

One North Wacker Drine

Chicano, HE 00006

Totad Environmenial Fducation Guide

whole Barth Design
Eovitonmentai Film Library (list availabie)
Literature on Environmental Health

Conservation Education Material
Conservation Film Library

Brochures

curriculum Guide for Conscrvation Education
outdoor Classrooms on School Sites

Teaching Soil and Water Conservation -~ A
Classroom aned Field Guide
A Outline  for  Teaching
Flemenary Schools

Conscrration in

Agticutture information can be ordered through
the k.'\\.\nnl,\' oftice,

Addresses can be obtained through your local
phone directories. Your  local Tealth
pepartment has total aecess to the State Board
of Health information program as well as more
detiiled information on your local area,

pptormation on fung discases and air pollution
problems iy available  from theiv public
informanon department.

general information on environmental probleims
is avattable 1o the public in addition o specitiv
covitonmenta) edueation and activity progranis
Jor the svhoot,



9. American Camping Association Catalog of publications and camping
Bradford Woods publications is available.
State Road 67
Martinsville, Ind. 46151

10. U.S. Forest Service Environmental materials are available.
1617 J Street
Bedtord, Ind. 4742])
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